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Description 
TECHNICAL FIELD 

5 [0001 ] The present invention relates to an analgesic, diuretic, antitussive, or new preventive or therapeutic drug for 
ischemic brain disorders, cerebral nerve cell disorders and dementia having for its active ingredient a morphinan deriv- 
ative or pharmacologically acceptable acid addition salt thereof. 

BACKGROUND ART 

10 

[0002] Morphine has long been Known as a powerful analgesic having a morphinan skeleton, and is widely used 
even at present. However, this drug has serious side effects that present clinical problems, including drug dependence 
and respiratory suppression and inhibitory action of smooth muscle movement (constipation). Thus, its use is required 
to be carefully monitored. There is therefore a need for a powerful analgesic that acts on the central nervous system 

15 and that also can be used safely. 

[0003] In addition, it has also been reported that drugs that act on opioid receptors effect urination (J.D. Leander, 
J. Pharmacol. Exp. Ther., 227, 35 (1 983)), and thus the effective use of that action is also desired. 
[0004] On the other hand, Known examples of powerful antitussives that act on the central nervous system include 
codeine and dextromethorphan. Although these drugs are used not only for medical purposes, but are also widely used 

20 as one ingredient of comprehensive cold mediations, they too essentially have serious side effects that present clinical 
problems, including drug dependency, respiratory suppression and inhibitory action of smooth muscle movement (con- 
stipatton) and psychotomimetics. In particular, in view of the seriousness of the abuse of antitussives containing 
codeine and the psychotomimetics of dextromethorphan, a powerful yet safe antitussive is desired that acts on the cen- 
tral nervous system. 

25 [0005] Aside from the above, there has been an increase in recent years in various types of ischemic diseases of 
the cerebrouascular and cardiovascular system accompanying increasing of aged people. Cerebral infarction, cerebral 
hemorrhage, cerebral arteriosclerosis and cerebral phlebothrombosis, cerebrovascular disorders caused by intracere- 
bral hemorrhage and intracerebral thrombus, and functional brain damage caused by head injury and so forth bring 
about a shortage of glucose and oxygen used as energy sources for nerve cell activity. Due to the resulting necrosis of 

30 nerve ceils at the ischemic site, various symptoms are manifest as sequela of this necrosis, including cerebrovascular 
dementia and other disorders. In addition, accompanying the increasing proportion of elderly persons in society result- 
ing from prolongation of the average life span, the problem of such diseases as Alzheimer's disease is becoming a seri- 
ous problem both medically and socially. In the past, drugs that were developed against these ischemic cerebrovascular 
disorders and psychoneurotic s y mptoms accompanying senile dementia consisted primarily of those that mainly 

35 increased blood flow to the brain to promote the supply of glucose, oxygen and so forth to the ischemic site. Although 
these drugs are referred with obscure expressions such as cerebral circulatory improvers, cerebral metabolic activators 
and cerebral function improvers in terms of their action and mechanism, despite being considered to be effective in 
improving peripheral symptoms such as volitional disorders, emotional disorders and behavioral abnormalities, their 
effects are not dear with respect to improvement of the core symptom s of dementia such as memory disorders. Thus, 

40 at present since there is no drug which is able to effectively treat these diseases, the development of a therapeutic drug 
is desired that demonstrates more reliable action and effects while also being safe and easy to use. 
[0006] As relevant prior art to the present invention are the following documents which disclose related compounds: 
EP-A-0374919 (analgesics), J. Med. Chem., 23 (8). 1986. pp. 1551-1553 (opioid agonisb) and EP-A-0577847. 

45 DISCLOSURE OF THE INVENTION 

[0007] The existence of opioid receptors has been clearly established as receptors involved in analgesic action on 
the central nervous system. Moreover, these receptors are known to be able to be classified into the three types u, 5 
and k In addition, a receptors are also known to demonstrate psychotomimetics. Those agonists having affinity for k- 

so receptors or 6-receptors have been shown to have strong analgesic activity, while not demonstrating serious side 
effects that present clinical problems such as drug dependence, respiratory suppression and inhibitory action of smooth 
muscle movement, that are observed in the case of morphine and so forth, which are u-receptor agonists. In addition, 
the psychotomimetics observed in existing K-receptor agonists is reported to be caused by affinity to a receptors. More- 
over, K-receptor agonists do not demonstrate cross tolerance with ^-receptor agonists such as morphine. Analgesics 

55 free of such side effects have a high degree of usefulness since they can be applied in not only the control of pain in 
patients having post-operative pain and cancer patients, but can also be widely applied for general pain. In addition, the 
absence of cross tolerance indicates that these analgesics are effective even in patients that have developed tolerance 
to analgesics such as morphine. Namely, the object of the present invention is to provide a K-receptor agonist or 8- 
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receptor agonist that has powerful analgesic action while not having serious side effects like those of morphine, not hav- 
ing cross tolerance with morphine and so forth, and not demonstrating any affinity whatsoever for a receptors. 
[0008] In addition, a second object of the present invention is to provide a useful diuretic that takes advantage of 
the effects of opioid action drugs on urination. 

s [0009] On the other hand, although antitussives such as morphine and codeine, which act on u receptors, and dex- 
tromethorphan, which acts on a receptors, have been long known, it has not been possible to avoid serious side effects 
such as drug dependency, respiratory suppression, inhibitory action of smooth muscle movement (constipation) and 
psychotomimetics. However, those agonists that have affinity for k receptors have been shown not to demonstrate seri- 
ous side effects that present clinical problems, such as drug dependency, respiratory suppression, inhibitory action of 

10 smooth muscle movement and so forth observed in morphine and so forth, which are u-receptor agonists. In addition, 
the psychotomimetics observed in existing K-receptor agonists is reported to be caused by affinity to a receptors. 
Namely, a third object of the present invention is to provide a K-receptor agonist having powerful antitussive activity that 
is free of the serious side effects observed in u-receptor agonists and a-receptor agonists. 

[001 0] Moreover, aside from the above, a fourth object of the present invention is to provide a new preventive and 

15 therapeutic drug for ischemic brain disorders, cerebroneuronal disorders and dementia. 

[001 1 ] As a result of earnest studies to solve the above-mentioned problems, the inventors of the present invention 
found that the morphinan derivative indicated with general formula (I) is a compound that demonstrates analgesic 
action, diuretic action, antitussive action and new preventive or therapeutic effects against ischemic brain disorders, 
cerebroneuronal disorders and dementia while also having the excellent characteristics described above, thus leading 

20 to completion of the present invention. 

[0012] Namely, the present invention relates to a morphinan derivative represented with general formula (I) below 
or pharmacologically acceptable acid salt thereof, its production process, as well as its pharmaceutical applications: 




[wherein, represents a single or double bond; 

R 1 represents a alkyl group, a C4.7 cycloalkylalkyl group, a C5.7 cyctoalkenylaikyl groups a Cs_ 12 aryt group, a 
45 C7_ 13 aralkyi group, a C± 7 alkenyl group, an ailyl group, a furan-2-yl-C^s alkyl group or a thiophen-2-yt-C 1 _ 5 alkyl 
group; 

R 2 represents a hydrogen atom, a hydroxy group, a 0^ 5 alkoxy group, or an alkanoyloxy group having up to 5 car- 
bon atoms; 

50 

R 3 represents -A-B-R 11 [wherein A is -N(R 12 )C(=Y)-. -N(R 12 )C(=Y)Z-, -N(R 12 )- or -NCR 12 )^- (wherein Y and Z 
each independently represent N(R 12 ), S or O, R 12 represents a hydrogen atom, a straight chain or branched chain 
Ci_5 alkyl group or a C6_ 12 aryl group). B represents a valence bond, a straight chain or branched chain C1-14 
alkylene group [which may be substituted with at least one type of substituent group selected from a C^s alkoxy 
55 group, an alkanoyloxy group having up to 5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an 
amino group, a nitro group, a cyano group, a trrfluorom ethyl group and a phenoxy group, and wherein from 1 to 3 
methylene group(s) may be replaced with carbonyl groups)], a straight chain or branched chain acyclic unsatu- 
rated C2-14 hydrocarbon and including 1 to 3 double bond(s) and/or triple bond(s) [which may be substituted with 
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at least one type of substituent group selected from a alkoxy group, an aJkanoyiaxy group having up to 5 car- 
bon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a tri- 
fluoromethyl group and a phenoxy group, and wherein 1 to 3 methylene group(s) may be replaced with carbonyl 
group(s)], or a straight chain or branched chain saturated or unsaturated Cj.^ hydrocarbon group containing from 
5 1 to 5 of at least one type of bond selected from a thioether bond, ether bond and amino bond [wherein no hetero 
atom is bonded directly to A, and 1 to 3 methylene group(s) may be replaced with carbonyl group(s)]; and R 1 1 rep- 
resents a hydrogen atom, a nitro group, fluorine, chlorine, bromine, iodine or an organic group having the basic 
skeleton group A shown below: 

10 



15 



20 



25 




30 



(which may be substituted with at least one type of substituent group selected from a 0^ alkyl group, a C t . 5 alkoxy 
group, an alkanoyloxy group having up to 5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an 
35 amino group, a nitro group, a cyano group, an isothiocyanato group, a trifluoromethyt group, a trifluoromethoxy 
group and a methylenedioxy group); 

m is an integer from 1 to 10, which may be selected as desired within the range of the number of hydrogen atoms 
that can bond with carbon chain W, and each R 3 may be identical with or different from each other R 3 in the case 
40 ofm being equal to 2 or more; 

R 4 represents -A-B-R 1 1 (wherein A, B and R 11 are as defined above), with the proviso that A may alternatively be 
a valence bond; 

45 R 7 represents a hydrogen atom, a hydroxy group, fluorine, chlorine, bromine, iodine, an oxime group, a alkyl 
group (which may be substituted with a hydroxy group), an alkanoyl group having up to 5 carbon atom or a carbonyl 
group; 

R 8 represents a hydrogen atom, a C^s alkyl group, a cyano group, -COOH, an alkylamido group having up to 5 car- 
50 bon atoms or a carbonyl group; 

R 9 represents a hydrogen atom, a hydroxy group, fluorine, chlorine, bromine, iodine or a carbonyl group; 

R 10 represents a hydrogen atom, a hydroxy group, fluorine, chlorine, bromine, iodine, -SO3H, -OSO3H, a nitro 
55 group, an amino group, a C^s alkyl group, an alkanoyl group having up to 5 carbon atoms, an alkanoyloxy group 
having up to 5 carbon atoms or a alkoxy group; 

n represents an integer from t to 3; 
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W represents a C2-5 alkylene group or an unsaturated C2-5 hydrocarbon group; 
and, the general formula (I) includes the (+) form, (-) form and (±) form]; 
5 with the proviso that when the compound is represented by the general formula (l-E): 



to 



15 




(wherein, represents a double bond or single bond, R 1 , R 2 , R 3 , R 4 , R 7 R 8 , R 9 and R 10 are as defined above, 
and the general formula (l-E) includes the (+) form, (-) form and (±) form)), at least one of R 7 , R 8 and R 9 is a sub- 
25 strtuent group other than a hydrogen atom. 

[0013] Among the above-mentioned preferable compounds, (1) morphinan derivatives or their pharmacologically 
acceptable acid addition salts represented with general formula (l-A): 



30 



36 



40 




(R 1 \ 

(I-A) 

[wherein * * ; represents a double bond or single bond. R 1 , R 2 , R 3 , R 4 . R 7 , R 8 , R 9 , R 10 , m and n are the same as pre- 
viously defined, and the general formula (l-A) includes the (+) form, (-) form and (±) form]; (2) morphinan derivatives or 
50 their pharmacologically acceptable acid addition salts wherein W is an alkylene group having 2 or 4-5 carbon atoms or 
an unsaturated hydrocarbon group having 2 or 4-5 carbon atoms in the general formula (I); and, (3) morphinan deriva- 
tives or their pharmacologically acceptable acid addition salts represented with general formula (l-F): 
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(R 3 ), 



(I-F) 



20 (wherein, R 1 . R 2 , R 3 , R 4 , R 7 R 8 , R 9 , R 10 , m and n are the same as previously defined, and the general formula (l-F) 
includes the (+) form, (-) form and (±) form) are preferable. 

[001 4] Examples of the morphinan derivatives listed in (1 ) through (3) in the case of (1 ) include: a. morphinan deriv- 
atives wherein m is an integer from 2 to 6 in general formula (I- A); b. morphinan derivatives represented with general 
formula (l-G) or (l-H): 



25 



30 



35 



40 



R 1 





(I-G) 



(R 1 °)n 

a-H) 



(wherein, • • • represents a double bond or single bond, R 1 , R 2 , R 3 , R 4 , R 7 R 8 , R 9 , R 10 and n are the same as previ- 
ously defined, and the general formula (l-G) and (l-H) include the (+) form, (-) form and (±) form); and c. morphinan 
derivatives represented with general formula (kJ): 
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(I-J) 



[wherein, represents a double bond or single bond, R\ R 2 , R 3 , R 4 , R 7 , R 8 , R 9 , R 10 and n are the same as previ- 
ously defined and the general formula (KJ) includes the (+■) form, (-) form and (±) form]. 

[0015] Here, preferable examples of R 1 include an alkyl group having 1 -5 carbon atoms, a cycloalkylmethyl group 
having 4-7 carbon atoms, a cycloalkenyl methyl group having 5-7 carbon atoms, a phenyialkyi group having 7-1 3 carbon 
atoms, an alkenyl group having 4-7 carbon atoms, an allyl group, a furan-2-yl-al kyl group having 1 -5 carbon atoms, and 
a thiophen-2-yl-alkyl group having 1 -5 carbon atoms, while particularly preferable examples include methyl, ethyl, cyclo 
propytmethyl, cyclobutyl methyl, cydopentyl methyl, cydopentenyl methyl, cycloh exeny tmethyl , benzyl, phenetyl, trans-2- 
butenyl, 2-methyl-2-butenyl, allyl, furan-2-yl-methyl and tTBOphen-2-yl-m ethyl groups. 

[0016] Among the -A-B-R 11 groups represented by R 3 , preferable examples of A include -NR 12 C(=0)-, - 
NR 12 C(=S)-, -NR 12 C(=0)0-. -NR 12 C(=0)NR 12 -. -NR 12 C(=S)NR 12 -, -NR 12 C(=G)S-, -NR 12 -, and -NR 12 S0 2 -, while par- 
ticularly preferable examples include -NR 12 C(=0)-, -NR 12 C(=S)-. -NR 12 C(=0)0-, -NR 12 C(oO)NR 12 -, - 
NR 12 C(=S)NR 12 - and -NR 12 S02-. Preferable examples of R 12 include a hydrogen atom, a straight chain or branched 
chain alkyl group having 1-5 carbon atoms and a phenyl group, while particularly preferable examples include straight 
chain or branched chain alkyl groups having 1-5 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl and iso- 
butyl groups. 

[0017] Among the -A-B-R 11 groups represented by R 3 . preferable examples of B include -(CH^p- (p=0-6), -(CH^p- 
C(=0)- (p=1-4). -CH=CH-<CH2)p- (p=0-4), -OOCOyp- (p=0-4), -Cl^-O-. -CH 2 «S-, -CHa-O-fCHzfeO-tCH^z-, -Cr-fe- 
0-CH2-NH-CH2-OCH2-. and -CH^OCHs-S-CI^-O-CHs-, while particularly preferable examples include -(CH^p- 
(p=0-6), -CH=CH-(CH2)p- (p=0-4), -C-C-^CHgJp- (p=0-4), -CH^O- and -CHg-S-. 

[0018] Among the -A-B-R 11 groups represented by R 3 . preferable examples of R 11 include a hydrogen atom or 
organic groups having the basic skeletons shown below: 



(which may be substituted with at least one type of substituent group selected from the group consisting of an alkyl 
group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon atoms, an alkanoytoxy group having 1-5 carbon 
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atoms, a hydroxy group, fluorine, chlorine, bromine, an amino group, a nrtro group, a cyano group, an isothiocyanato 
group, a trif luoromethyl group, and a trifluoromethoxy group), while particularly preferable examples include a hydrogen 
atom, phenyl, 3.4-dichlorophenyl, 4-chiorophenyl, 3-chlorophenyl, 2-chlorophenyi, 3,4-difluorophenyl, 4-fluorophenyl, 

3- fluorophenyl, 2-fluorophenyl, 4-bromophenyi, 3-bromophenyl, 2-bromophenyl, 4-nitrophenyl, 3-nrtrophenyl, 2-nrtroph- 
enyl 4-triftuoromethylphenyl, 3-trffluoromethylphenyl, 2-trifluorometriyfphenyl, 4-methytphenyl, 3-methylphenyl, 2-meth- 
ytphenyl, 4-methoxyphenyl, 3-methoxypherryl, 2-methoxyphenyl, 3-furyl, 2-methyl-3-furyl, 4-methyl-3-furyl. 5-methyt-3- 
furyl, 2-bromo-34uryl, 4-bromo-3-furyl, 5-bromo-3-furyl, 2-chloro-3-furyl, 4-chloro-3-furyl, 5-chloro-3-furyl, 2-furyl, 3- 
methyl-2-furyl, 4-methy»-2-furyl, 5-methyt-2-furyt, 3-bromc-2-furyl. 4-bromo-2-furyl, 5-bromo-2-furyl, 3-chloro-2-furyi, 4- 
chloro-2-furyl, 5-chloro-2-furyl, 3-thienyl, 2-methyl-3-thienyl, 4-methyl-3-thienyl, 5-methyl-3-thienyl, 2-bromo-3-thienyl, 

4- bromo-3-thienyl. 5-bromo-3-thjeny1, 2-chloro-3-thienyl, 4-cWoro-3-thienyl, 5-ohloro-3-thienyt, 2-thienyl, 3-methyl-2- 
thienyt, 4-methyl-2-thienyl, 5-methyl-2-thlenyl, 3-brorno-2-thienyl, 4-©romo-2-thienyl, 5-bromo-2-thienyl, 3-chloro-2- 
thienyl. 4-chloro-2-thieny1, 5-chtoro-2-thienyl, cyclopentyl, cyclohexyl, 2-trrflucfomethoxyphenyl, 3-trifluoromethoxyphe- 
nyl and 4-trif luorometnoxyphenyt groups. 

[001 9] In addition, preferable examples of R 2 include a hydrogen atom, hydroxy, acetoxy and methaxy, while partic- 
ularly preferable examples include a hydrogen atom, hydroxy, acetoxy and methoxy. In addition, preferable examples of 
R 4 include a hydrogen atom, methyl, ethyl, propyl, acetyl, propioyl and benzoyl groups, while particularly preferable 
examples include a hydrogen atom, methyl, acetyl and benzoyl groups. Moreover, m is preferably 1 or 2. 
[0020] Preferable examples of R 7 include a hydrogen atom, a hydroxy group, chlorine, bromine, an alkyl group hav- 
ing 1-5 carbon atoms, an alkanoyl group having 1-5 carbon atoms and a carbonyl group, while particularly preferable 
examples a hydrogen atom, hydroxy, acetyl and carbonyl groups. 

[0021] Preferable examples of R 8 include a hydrogen atom, an alkyl group having 1 -5 carbon atoms and a cyano 
group, while particularly preferable examples include a hydrogen atom and a cyano group, with a hydrogen atom being 
especially preferable 

[0022] Preferable examples of R 9 include a hydrogen atom, a hydroxy group, chlorine, bromine and a carbonyl 
group, while particularly preferable examples include a hydrogen atom and a carbonyl group, with a hydrogen atom 
being especially preferable. 

[0023] Preferable examples of R 10 include a hydrogen atom, a hydroxy group, chlorine, bromine, a nrtro group, an 
alkyl group having 1-5 carbon atoms, an alkanoyl group having 1-5 carbon atoms, an alkanoytoxy group having 1 -5 car- 
bon atoms, and an altaxy group having 1-5 carbon atoms, while particularly preferable examples include a hydrogen 
atom, hydroxy, chlorine, bromine, nrtro, methyl, ethyl, propyl, acetyl, propioyl, acetoxy and methoxy groups, with a hydro- 
gen atom, hydroxy, acetoxy and methoxy groups being especially preferable. In addition, n is preferably 1 or 2. 
[0024] Preferable examples of W include an alkyiene group having 2-5 carbon atoms, and an unsaturated hydro- 
carbon group having 3-4 carbon atoms, while particularly preferable examples include (CH^, (CH^, (Cl-y* CH=CH- 
CH 2 , CH=CH-CH 2 CH2 and CH 2 CH=CHCH 2 . However, preferable examples are not limited to these groups. 
[0025] Examples of pharmacologically acceptable acid addition salts include inorganic acid salts such as hydro- 
chloride, sulfate, nitrate, hydrobromide. hydroiodide and phosphate; organic carboxylates such as acetate, lactate, cit- 
rate, oxalate, glularate malate, tartrate, fumarate, mandeJate, maleate. benzoate and phthalate; and, organic sulfonates 
such as methanesuhonate, ethanesuHortate, benzenesulfonate, p-toluenesulfonate and camphasurfonate. Although 
hydrochloride, hydrobrorrride, phosphate, tartrate, and methanesulfonate and so forth are particularly preferable, phar- 
macologically acceptable acid salts are naturally not limited to these. 

[0026] Compound 243 included m the compounds of general formula (I) of the present invention, wherein the line 
parallel to the solid line and broken line is a single bond, W is (CH^, R 1 is a cydopropylmethyl group, R 2 and R 10 are 
hydroxy groups, R 3 is -A-B-R 11 wherein A is a-NR 12 C(=0)-. R 12 is a methyl group. B is -CH=CH- and R 11 is a 3-trif luor- 
omethoxy group, m and n are both 1 and R 4 is a hydrogen atom (provided that binding position of R 3 and R 10 is as 
shown in the following structural formula), 



9 



EP 0 663 401 B1 




is named 17<ydopropylmethyl-4,5a-epax^^ cinnamamido morphi- 

nan. 

[0027] In accordance with the above nomenclature system, concrete examples of the compound of the present 
invention are as follows: 

[0028] 1 7-allyt-4,5a-epoxy-3, 1 40<irTydraxy-7a^N-rnethy^ 1 7-methyf- 

4,5a-epoxy-3J40<lirTydroxY-7a 1 7-phenethyl-4,5a-epoxy-3, 1 4f> 

dihydroxy-7a-(N-metriy^3-triff^ 1 7-cyctopropylmelhyt A5a-epoxy-3, 14p-di hydroxy- 

7a-[N-methy1-trans^-(3-fuiy^^ 17-allyM,5a-epoxy-3.140Kj'rTy^ 
furyl)aa7laiTiklo)morphinan, 1 7-methyl-4,5a-epcxy-3, 1 4PKJiriydroxy-7a-[N-methyl-^ 

nan, 17-phenethyM,5a-epoxy^,14p^ihydr^ 17-cyclopropyl- 
methyl -4.5a-epoxy-3, 1 4p<ijhydroxy-7a^r4^ethyl-3-rnetrTy 1 7-allyl-4,5a-epoxy-3. 1 4^- 

dihydrc3xy-7a-(N-methyl-3-methylcinnamamido) morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4^irtydroxy-7a-(fsl-methyl-3- 
metr7ldnnamamido)morphinan, 1 7-phenethy»-4,5a-epoxy-3 l 1 4fi«ffiiydraxy-7aH(NHTie^^ 
phinan, 17K^opropylmethYM,5a-epoxy-3.14^ 

phinan, 1 7-allyl-4,5a-epoxy-3, 1 4^ihydraxy-7a^f^methyl-3-(4-trif luoromethylphenyljpropiolamidolmorphinan, 1 7- 
methyl -4,5a-epoxy-3 J 4fKJirr/draxy-7a^^ 1 7-phenethyl- 

4,5a-epoxy-3, 1 40^ihydroxy-7a-[N-methyl-3-(4-trrf luorornetliylphenyl)propiolamido]morpWnan, 1 7-cyclopropyimethyl- 
4,5a-epoxy-3,14p«iihydroxy-7a-[N-meth^ 1 7-ally!-4,5a-epoxy-3, 1 4p- 

diriydraxy-7a-[N-methyl-3-<3-metr^ 1 7-nTetnyt-4,5a-epaxy-3, 1 4p-dihydnaxy-7a-{N- 

methyl-3K3-methyipheriyO 1 7-phenethyl-4,5a-epaxy-3, 1 4p<ii rTydroxy-7a^^ethy^3-(3- 

methyt phenyl) prop«lamido]morphi nan , 17K^cpropylme1hyl-4,5a-epoxy-3,14p^ 
thyl drmamamidoJmorpWnan, 17-allyM,5a-epoxy-3,14p<iihydr^ 

phinan, 17HroethyM.5a-epCDcy-3,14p^ 17-phenethyi- 
4,5a-epoxY-3J40Kiihydrcxy-8a-{NHTiet^ 1 7-cydopropylmethyl-4,5a- 

epoxy-3, 1 4p-drh]rxJraxy^-tN-met^ 1 7-aJlyt-4,5a-epo(xy^,14^jrrydraxy-ea- 

[N-methyl-trans-3-(3-furyl)acrv^ 17-metrryf-4,5a-epoxy-3,14pKJihydrox^^ 
furyf)acrylamkjo]morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4pKtfhydrcxy-8a-[N-mertrTy1-tra^ 

phinan, 17«^lopropytmetriyl-4,5a-ep^ 17-allyl- 
4,5a-epoxy-3 , 1 40<iihycrroxy-8a-(N-methyK3^ 1 7-methyl -4,5a-epoxy-3, 1 4p-dihy- 

draxy-8aKN-methyl-3-methyldrm^ 17-phenethylA5a-epoxy-3,14r><iihydroxy^ 
inethyldnnamamido)morphinan, 17-<tydopropylmetrTylA5a-epGKy-3,K 
phenyl) propwiarnidolrnorphinan, l7-allyM,5a-epoxy^,14p«iihydroxy^ 
olamidojmorphinan, 17-methyl-4,5a-epQxy-3J4pHdihydr^ 
arrido]morphinan, 1 7-phenethyW,5ct-epoxy-3, 1 4p<lihydroxy-8a-[r^rT^ 
mido]morphinan, 17K^topropylrnethyM,5a-e^^ 

rnick))morphinan, 17-allyt^5a-epoxy-3,14p-dihydroxy-8a-^ 17- 
methyt-4,5a-epoxy-3, 1 40«lihydrax^^ 1 7-phenethyl-4,5a- 

epoxy-3, 1 4M"nydroxy^-[NHiietf^-3-(3HTiethylphe^ 1 7-cydopropylme%M,5a-epoxy- 

3.14p<Jihydroxy-1-nrtro-6a-^^ 17-allyl-4,5a-epoxy-3,14p-dihydroxy- 
1^o-6a-(N-metriyi-3-trHluorome1hyl drmamamidojmorphinan, 1 7-methyl-4 r 5a-epQxy-3,1 4p-di hydroxy- 1 -nrtro-6a-(N- 
methyl-3-trifluoromethylcinrwmamido)nxxphina 17-phenethy1-4,5a-epcDcy-3,14p<lihydr^^ 
triflixxomethyteinnarnamidoJrTxxphinan, 1 7-cyclopropytmethyl A5a-epaxy-3, 1 4p-dihydraxy-1 -nrtro-6a-[N-methyl- 
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trarrsr3K3-fury()acrylamido]morphinan ( 17-ally1-4,5a-epoxy<3,140<iihydraxy-1-nit^ 
lamido]morphinan, 1 7-methyl-4,5a-epoxy-3, 1 40-dihydraxy-1 -nitro-6a-[N-methy!-tra^ 

nan, 1 7-phenethy1-4,5a-epoxy-3, 1 40-dihydraxy-1 -nitro^-{N-rriethyl-trare^ 1 7- 

cyctopropyl methyl-4,5a-epoxy-3, 1 40-dihydroxy- 1 Hitor>-6a-(N-nTe1hyl-3-rnethyld^ 1 7-allyl-4,5a- 

epoxy-3, 1 4p-dihydraxy-1 -nrtix>^KN-methyl-3^ethyldnr^ 1 7-metfiyf-4,5a-€poxy^3 l 1 40-dihy- 

draxy-1 HTitro^^N-methyl-3-mtf 1 7-phenethyl-4,5a-epoxy-3, 1 40-cShydraxy-1 -nrtro-6a- 

(N-methyl^-mett^dnnamamictoJnxiphinan, 1 7-cyctopropy1methyM,5a-epoxy-3 , 140-dihydraxy-1 -nrtro^-[N-methy1- 
3-(4-tr"rf luorornethylphenyl)propk)larT^o]morphinan. 1 7-aIlyl-4,5a-epoxy-3,1 4p-dihydroxy-1 -nrtro-6a-{N-methy1-3*(4-trif- 
luorome^lphenyOpropiolamidolmorphinan, 1 7-methy1-4,5a-epoxy-3 , 1 40-dihydroxy-1 -nitro-6a-[N-methyl-3^4-tnfhJor- 
omethytphenyl)propiotemicto]rTX)rphirian, 17^hene4hyM,5a-epoxy-3,140<iihydrcxy-1^ 
trrfluoromethytphenyljpropiolamidolnxxphinan, 1 7-cydopropytmethyl-4,5a-€paxy-3, 14p-dihydroxy-1 -nitro-6a-[N- 
methyl-3K3HTiethytpheny0pfopiotem^^ 1 7-ally1-4,5a-epoxy-3,140-dih>draxy-1 -nltro-6a-[N-methyl-3-{3- 

methytpheny1)propiolamdo]morphinan, 17^ethyM,5a-epaxy-3,140<lilTydro^ 

rtyl)propiolamido]morphinan > 1 7-phenethy1-4,5a-epoxy-3, 1 40-dihydnoxy-1 -nrtro-6a-{N-methyl^(3-met^^ 
otemidojmorphinan, 17<yclopropylmethyM,5a-epc^ 

dnnamamidojmorphinan, 1 7-allyl-4,5a-epaxy-3, 1 40-dihydraxy-1 0-keto-6a-(N-methy1-3-trTfliJOw 
m»do)morphinan, 1 7-methyt-4,5a-epoxy-3, 1 40-dihydraxy-1 0-keto-6a-(N-methyl-3-trif luoromethyldnnamarrricto)morphi- 
nan, 17-phenethyl-4,5a-epoxy-3,140KJihydro^^ 17- 
cydopropylmethyK5a-epo^ 17-allyi- 
4,5a-epoxy-3, 1 40-dihydraxy- 1 0-keto-6a-[N-methy1 ~trans-3^3-furyI)acrytamkJo]morphinan, 1 7*methyi-4,5a-epoxy- 
3,140^liydraxy-1O-keto^-^ 17-phenethyf-4,5a-€poxy-3,14^<jihy- 
droxy-10-keto^-[NHnetty^ 1 7-cydopropy!methyl-4, 5a-epoxy-3, 1 40-dihy- 

draxy-1 0-ketc>^-(N-methyl-3-methyldn^ 1 7-allyf-4,5a-epoxy-3, 1 40-dihydraxy-1 0-kBto-6a-{M- 

mrthyf-3^ethyldnnamamkJo)morphinan. 1 7-metnyl-4,5a-epoxy-3, 1 4p-dihydraxy-1 0-keto-6a-(N-methyl-3-methyldn- 
nanramido)mor phinan, 1 7-phenethyt-4,5a-epoxy-3, 1 4p-dihydraxy-1 0^«tc>^^N-methyl-3-me»hytdnnamamldo)mor- 
phinan, 1 7K^ctopropylmetnyi-4,5a-epQxy-3, 1 40-dihydraxy- 1 0-keto-6a^methyl-3-(4-^ 
amido]morphinan t 1 7-allyl-4,5<x-epaxy-3, 1 40-dihydroxy- 1 0-keto-6a-[N-methyt-3-(4-trifto 
mldo]morphinan, 1 7-methyi-4,5a-epaxy-3, 1 40-dihydroxy-1 0-keto-6a-[N-meth^3-(4-trtf 

midojnwphinan, 1 7-phenethyl-4.5a-epoxy-3, 1 40-dihydraxy- 1 0-keiD-6a-[N-methyl-3-(4-trif luoromethylphenyt)propk)l- 
amtdo]morphinan, 1 7-cy dopropyl methyl -4, 5ct-epoxy-3 , 1 40-dihydroxy-1 0-keto-6a-[N'rnethyl^-(3-methylphenyl)propi- 
olamido]mof phinan, 1 7-al)yl-4,5a-epoxy-3,140-dihydroxy-1O-keto-6a^^ 

phinan, 1 7-methyi-4,5a-epaxy-3, 1 40-dihydroxy-1 0-keto^-[N-methyl-3-(3-methylphenyt)^^ 1 1- 

phenetriyM,5a-epoxy-3,140-dihydraxy-1O-k^ 1 7-cydo- 

propylmethyl-4,5a-epaxy-3, 1 40, 1 50-trihydroxy-6a-(N- methyl-3-trifliJoromethylrinnar^ 1 7-ailyl-4,5a- 

epoxy-3,140,150-trihydrcxy-6a-<N-metr^ 1 7-metnyl-4 i 5a-epaxy-3, 14ft 150- 

trihyoYoxy-6a-(N-methyl-3-tritli^ 1 7-phenethyt-4.5a-epoxy-3. 1 40, 1 5p-trihydroxy-6a- 

(N-methyi-3-trffluorornethyta^ 1 7-cydopropytmethyl-4,5a-epaxy-3, 1 40, 1 50-tri riydroxy-6a-[N- 

meithyl-traris-3-(3-fury1)acryla^ 1 7-allyt-4,5a-epoxy-3, 1 40, 150-trihydroxy-6a-[N-mettiyl-trans-3-{3- 

furyl)acryiamido)morphinan, 17-methy1-4,5a-epoxy-3,14ft150-tr&iydr^ 
midojrnorphinan, 1 7-phen ethyl-4,5a-epoxy-3 , 1 40, 1 50-trih^oxy-6a-[N-methyMrans-3-^ 

1 7-cyctopropylme*hyl-4,5a-epoocy-3, 1 4ft 1 50-trihydraxy-6a^N-methyl-3-methy^ 1 7-allyl-4,5a- 

epoxy-3,1 4ft 1 50-trihydroKy-6a-(N-metnyl-3-met^ 1 7-methyM, 5a-epoxy-3 ,140,1 50-trihy- 

draKy-6a-(N-methy1-3-methyta^ 1 7-phenethyl-4,5a-epoxy-3,1 4ft 1 5p~trihydr^ 

3-methyicinnamamido)morphinan, 1 7-cydopropylmethyl-4 ( 5a-epaxy-3 > 1 4ft 1 50-trihydroxy-6a-[N-methyl-3-{4-triftuor- 
omethylphenyl)pfopiolamick)]morphinan, 1 7-allyl-4.5a-epoxy-3, 1 4ft 1 5p-tn^raxy-6a^-n^4hyl-3-(4-trHluoron^l^ - 
pheny1)prapio*amjdo]morphinan, 17-nrethyl-4,5a-epoxy-3,14ft15p-tnl^^ 
phen^proplolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4ft 1 50-trihydraxy-6a-[N-metn^ 
nyf)propiolamido]morphinaa 1 7K^ctopropyt methyl -4,5a-epoxy-3. 1 4ft 1 50-trihydroxy-6a-{N-nrie^ 
n^)propidamido]morphinan, 17-allyl-4,5a-epoxy-3,14ft150-trihydr^ 
amido]morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4ft150-trihydroxy-6a-{r4™ethyl-3-(3-met^ 

nan, 1 7-phenethyt-4,5a-epoxy-3, 1 40, 1 50-trihydroxy-6a-[N-rnethyl^ 1 1- 

c*ctopropy1me%l-16-cyano-4,5a-e^ morphinan, 17- 

allyM6-cyano-4.5a-epoxy-3,140Kjih 17-methyl-16- 
cyano-4,5a-epoxy-3,140^ihydrcKy-6a-<N-m^ 1 7-phenethyt-1 6-cyano- 

4,5a-epoxy-3, 1 40<fihydraxy-6a-(N-rriethyl-3-trif luoromethyldnnaniamidojmorphjnan, 1 7-cyclopropylmethyt-1 6-cyano- 
4,5a- epoxy-3,1 4fKHh^roxy-6a-[N-me^ 1 7-allyH 6-cyano-4,5a-epoxy- 

3. 1 40-diriydroxy-6a-[N-methy^ . 1 7-methyl-1 6-cyano-4,5a-epoxy-3, 1 40-dihy- 

draxy-6a-[N-methyi-trans-3-(3-furyl)acryiamido]morphinan, 1 7-phenethyl-1 6-cyano-4,5a-epoxy-3, 1 40-dihydraxy-6a- 
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[N^ethyl-trans^(3-furyl)aci7lamido]morphinan, 1 7-cyclopropylmethyl- 1 6-cyano-4,5a-epoxy-3, 14p-dihydroxy^6a-(N- 
methyl^-methyldnnamamicto)morphinan, 17-a!Iyl-16-cyario-4,5a-epoxy-3,14p-dih^ 
, namamjdo)morphinan, 1 7-methyl-16-cyano-4,5a-epoxy-3,1 4p-diriydroxy-6a-(N-methy^3-metty^ 
nan, 17-phenethyl-16-cyano-4 t 5a-epoxy-3,14pKiir^ 17- 
cydopropy!methyM6-cyarx>-4,5a-epo^ 
phinan, 17-aJlyi-16-cyano-4,5a-epaxy-3,14p<lirry^^ 
nan, 17-methyM6^ano-4,5a-epoxy-3,t4p-dh 

amido] morphinan, 1 7-phenethyl- 1 6-cyano-4,5a-epoxy-3, 1 4pKlihydroxy-6a-[N-methyl-3-(4-W 
olamfcJoJmorphinan, 17-cydc^opytmethyl-16-cyarK>-4,5a-epaxy^ 
nyljpropwlamidojmorphinan, 1 7-aJlyt-16<yar^,5a-epaxy-3,14p-dihydro^ 
amidojmorphinan, 1 7-methyl-1 6-cyano-4,5a-epoxy-3,1 4j^ih^ 

midojmorphinan, 17iDher^hyM6-cyano^,5a-epoxy-3J 

micto] morphinan, 8-nor-1 7-cydopropy1metrryi-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-metriyl-3-trrfto 
amido) morphinan, 8-nor-17-a!!yM.,5a-epoxy-3, 1 4p-di hydroxy-6a-{N-m ^hyl-3-triftix)romethy tonnanwnicto) morphi - 
nan, 8-riOT-17-methyl-4,5a-epaxy-3,14p-dir^ 8-nor-17- 
phenemyi-4,5a-epoxy-3, 1 4p<Jihydroxy-6^ 8-nor- 1 7-cydopropyl- 

m8trtyM,5a-epoxy-3,14f3-dihydroxy-^ 8-nor-1 7-allyl-4,5a-epoxy- 

3,14pKiihydrojcy-6a-[N^methy1-fra 8-nor- 1 7-methy1-4,5a-epoxy-3, 14p-dihydroxy- 

6a-[N-me^l-trHris-3-(3-furyl)^ 8-nor- 1 7-phenethyM,5a-epaxy-3, 1 4p-di hydroxy-6a-[N-methyl- 

trar^3-(3-furyl)acrylamklo]rnorphinan, 8-nor-1 7-cydopropylmethy1-4, 5a-epoxy-3, 1 4p^iriydrnxy^-(N-methyl-3-meth- 
yldnrmmarnkto)morphinan, 8-nor-17^lyW,5a-epaxy-3,14p<Jity 

nan, 8-nor-1 7-methyW,5a-epoxy-3.1 4pKJihydr^ 8-nor- 17- 

phenemyl-4,5a-epaxy-3,14p^ihyo*oxy-6a-^^ 8-nor- 17-cydopropylmethyl- 

4.5a-epaxy-3,14p*Jihyotaxy-6a-[N-me^ 8-nor-17-allyl-4,5a- 
epaxy-3.14p-dirtydrc^-6a-[N-^ 8-nor- 17-methyt-4, 5a- 

epoxy-3,14pKJirtyoyoxy^-[N-met^ 8-nor- 1 7-phenethyt-4,5a- 

epaxy-3, 1 4p-diriydroxy-6a-[N-metrTyl-3-{4-trifl^ 8-nor- 1 7-cyclopropytmethyi- 

4,5a-epooc^3.14p<iir^oxy-6a-[N-m 8-nor-17-allyl-4,5a-epoxy- 
3, 1 4p-dihydroxy-6a-[N-methyl-3-(3^ 8-nor- 1 7-methyl-4,5a-epoxy-3, 1 4p-dihy- 

drco<y-6a^N-methyl-3-(3-methylph 8-nor-17-phenethyl-4,5a-epaxy-3,14p-dihydra 
[N-methyl-3-<3-methytpheny0 8-homo-1 7-cyclopropylmethyl-4,5a-epaxy-3. 1 4|Hiihydroxy-6a- 

(N-metriyl-3-trrfluorometty^ 8-homo-17-anyl-4,5a-epoxy-3,14p-dirTydroxy-6a-(N-metriyl-3-trif- 
luoromethyl dnnarnamidojmorphinan, 8-homo-17-rnetrTy1A5a-epoxy-3,14 

cinnamarnido)morphinan, 8-homo-1 7-phenethyl -4, 5a-epoxy-3, 1 4p-dihyd[^^-6a-(N-rrwtr^-3-trrtluoromethyldnnam- 
amldo)morphinan, 8-rx>mo-17-cydopropyfme^-4,5a 

rnido]rnorphinan, 8-hon^17-allyM.5a-epoxy-3,14p-dihydrc^ 8- 
homo-1 7-methyl-4,5a-epaxy-3,1 4p^ihyoWy-6a-[N-methyl-trans-3-(3-f uryQ 8- homo- 1 7-phene- 

thyf-4,5a-epoxy-3, 1 4p-o5hydro^-6a-{N-methyl 8-homo- 1 7-cydopropytmethyi- 

4,5a-epaxy-3,1 4p<lihyoVc^-6a-{N-meth^ 8-homo-1 7-aIlyl-4,5a-epoxy-3,1 4p-dihy- 

drc»y-6a-(N-metnyW-metriyla^ 8-homo- 1 7-methy*-4,5a-epoxy-3, 1 4p-dihydro«y-6a-(N-nTethyl- 

3-nT©thytennamamido)morphinan, 8-homo- 1 7-phenethyM,5a-epaxy-3, 1 4p-dihydraxy-6aKN-metnyl-3-rr^ 
midojmorphinan, 8-homo-17-cydopropytmeihyl-4,5a-epc^ 

nyl)propk)lamido]morphinan, 8-homo-1 7-ally1-4,5a-epO(xy-3,1 4p-diriydroxy-6a-[N-methy»-3^ 

phenyl)propk)lamido] morphinan, 8-homo-1 7^ethyl-4,5a-epoxy-3,1 4p^lihydraxy-6a-[N 
phenyl)propk)lamido]morphinan, 8-rK>mo-17-phenetri^-4,5a-epQx^^ 

prterryi)propiolarrBdo]rnorphinan, 8-homo- 1 7K^dopropylm€fthyl-4,5a-epoxy-3, 14p-dihydroxy-6a-[N-methyl-3-(3- 
methytphenyl)propiolamido]rnorphi nan, 8-homo-1 7-allyi-4,5a-epoxy-3, 1 4p<Jirrychx>xy-6a-[N-methy*-3-(3-methylphe- 
nyt)propk>lamido]morphinan, 8-honx>-17-meihyl-4,5a-epoo(y-3,14p-dihydroxy-6a 
olamido]morphinan, 8-horrKH7-phenethyW.5a-epoxy-3,M 

arrtdo]rnorphinan, 1 7-cydopropylmethyi-4,5a-epoxy-3, 1 4p-dirrydroxy-7p-(N-m8thyl-3-t^ 

midojmorphinan, 17^llyl-4,5a-epoxy-3,14pKJihydroxy-7p-(N™ 17- 
methyl-4,5a-epoxy-3,14p-dihydroocy-7p-(N^ methylcinnamamido)mor phinan, 17-phenethyl-4,5a- 

epoxy-3, 1 4p-diriydraxy-7p-( N-metriyl-3-trif luoromethytdnnarra , 1 7-cydopropylmethyl-4,5a-epoxy- 

3,14p<!ihydroxy-7p-[N-methyl-tran 17-al^-4,5a-epoxy-3,14p-dihydroxy-7p-[N- 
m8thyl-trans-3-(3-furyl)aci7lamido]morphinan, 1 7^ethyl-4,5a-epoxy-3,14p-dihy^ 

furyl)acrylamido]morphinan, 1 7-phenethy»-4,5a-epQxy-3, 1 4p<Jihydroxy-7p^N-methyl -trans-3-(3-furyl)acryiamidoJmor- 
phinan, 17-cydopropy1metriyM,5a-epoxy-3.14^ 17-allyl- 
4,5a-epoxy-3,14pKJihytfoxy-7p-(h^ 17-methyl-4,5a-epoxy-3,14p-dihydroxy- 
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7p^N-methyt^-methyldnr«mamicJo)morphinari, 1 7-ph^iethyl-4,5a-epQxy-3, 1 4p-dihydroxy-7HN-methyh3-methyldn- 
namamido)morphinan, ^-cydopropylmethyW.Sa-epaxy^^ 
nyl)propiolamido]morphinaa 17^!lyM,5a-epaxy^,14p<lirTyaYoxy-7p^ 
amido]morphinan, 17-rnetrryl-4,5a-epoxy-3,14p-dihydrQxy-7p^^ 
phinan, 17-phenethyM,5a-epcxy-3J4p«iihy*^ 

1 7K^doprcpyt methyl -4,5a-epoxy^J4p<lihydroxy-7M 1 7-allyl- 

4,5a-epoxy-3,14p<lirtydroxy-7p-[N-me^ 1 7-methyl-4 p 5a-epoxy-3,1 4p> 

dihydroxy-7p-[N-methyl-3K3-meftty 1 7-phenethyl-4,5a-epoxy-3, 1 4p-dihydroxy-7p-[N- 

methyl-3-<3-methytphenyl)propto^ 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 40-dihydroxy-8p-(N-methyl- 

3-trif tuoromethyld rmamamido) morphi nan, 1 7-allyl -4,5a-epoxy-3 . 1 40-dihydraxy-8p-(N-metr^3-trif!u^^ 
namamido)morph»nan, 1 7-methyW,5a-epoxy-3,1 4p<iihyoYaxy-8 

nan, 1 7-phenetny!-4,5a-epoxy-3, 1 4p-d rrydimy^p-(N-methyl-3-trif tuoromethyteinnEunamidoJrnorphinan, 1 7- 
cyctopropy1rTietrTyl-4,5a-e^ morphinan, 1 7-ally1-4,5a- 

epoxy-3 , 1 4pKiftiydraxy^p^HTietriyl-trans^^ 1 7-methyl-4,5a-epoxy«3, 1 4p-dihydroxy- 

8p-[N-meiriyl-tra]TS-3-(3-fui7f)aci7lara 1 7-phenethyl-4,5a-epoxy-3, 1 4p-djhydroxy-8p-[N-methyj-trans-3- 

(3-fuiyl)aci^mkio]morphinan, 1 7-cydopropytmethyi-4,5a-epoxy-3,1 4p^ihydroxy^p^NHTiethyl-3-methyldnnama- 
mido)morphinan, 1 7-allyM,5a-ep<»<y-3,14p<lihydrcKy^p 1 7-methyl- 

4,5a-epoxy-3,1 4pKlihydraxy-8p-(N-methyl-3-methyldnnan^^ 1 7-phenethyl-4,5a-epaxy-3,1 4p-dihy- 

draxy-8pKNHTie4hyl-3™ethtf dnnam 1 7^ctopropylmethyl-4 > 5a-epO)(y-3 l 1 4p-dihydroxy-8p-[N- 

metryl^44rifluorometfTy^ 1 7-allyl-4,5a-epoxy-3 ,1 4pKJihydraxy^p^N-methyl-3-(4-trif • 

I ix)romethy^henyf)propiolamido]morphinan, 17HirtethyW,5a-epoxy-3,140<Jihydi^^ 
iphenyl)propk>lamidoJmorphinan, 17-ph8neJhyM,5a-epaxy-3,14p<Jirrydro^ 
phenyOpropioiamido]morphinan, 1 7-c7dopropylmetriyM % 5a-epaxy-3, 1 4p<iity 
nyl)propiolamido)nx>rphinan, 1 7-allyl -4,5a-epoxy-3,14p-diriyaYaxy-8HN^ 

phinan, 1 7-methyl-4,5a-epaxy-3, 1 4pKJiriydroxy^p^^etriyl-3^3-rne^ 1 7~ 

phenethyM,5a-epoxy-3J4p-dihyaroxy^ 17-cydopropytme- 
thyl-4,5a-epaxy-3, 1 4p-di hydroxy- 1 -nitro-6p-(N-methy^3-trrfluorom 1 7-allyl-4,5a-epoxy- 

3, 14p-dihydroxy-1 Hirtro-6p-(N-methyl-3-trif^ 17-m ethyl -4, 5a-epoxy-3,14p-di hy- 

droxy- 1 -nrtro^p-(N-mettyl-3-trrfluoro^ 1 7-phenethyi-4,5a-epoxy-3,1 4p-dihydroxy-1 - 

nitro-6p-(N-methyl-3-triftuoromefthyldnr^ 1 7-cydopropylmethyl-4,5a-epoxy-3. 1 4p~dihydroxy-1 - 

nrtro-6P"[N-methyl-trans-3-(3-fury))acrylarnido]ma^ 17-allyl-4,5a-epoxy-3.14p-dihydroxy-1-nitro6p-[N-melhyl- 
trans-3-(3-furyQaCTylanrBdo]morphinan, 17-methyl-4,5a-epoxy-3, 1 4p-dihydroxy-1 -nrtro-6p-[N-methyl-trans-3-(3- 

fuiy1)acrylamido]morphinan, 1 7-phenethyM,5a-epoxy-3,14p-dihydro^ 

midojmorphinan, 1 7-cyctopropylmethyl-4,5a-epoxy-3, 1 4p-dihydraxy-1 -nitrc^p-(N-methyl-3-methyldnnamarnido)rnor- 
phinan, 1 7-allyl-4,5a-epoxy-3, 1 4p-dihydraxy-1 -nitro-6^(N^methyl-3-fnethyldnnarra 1 7-methyl-4,5a- 

epoxy-3. 1 4p-dihydraxy-1 -nitro^PKr>knethyl-3^etn^ 1 7-phenethyl-4,5a-epoxy-3.14p-dihy- 

drc>xy-1 -nftro-6^(N^ethy^3-methyldnnamam 17-cydopropylmethyl-4,5a-epoxy-3,14p-dihydrQxy-1- 
nitro^p-[N-methyl^-(4-trifluorometrTyipher^ 17-aI»ylA5a-epoxy-3.14p^ih^roxy-1-nito 
6p-[N-meJrTyl-3-{4-tn1tuoro 1 7-methyf-4,5a-epoxy-3,1 4p~dihydraxy-1 -nforo-6p- 

[N-methyi-3-{4-trifliK^ 1 7-phenethy*-4,5a-epoxy-3,1 4p-dihydroxy-1 -nforo-6p- 

[N-melriy1^4-trifluoromelriylpher^ 17-cydopropylmethyl-4 P 5a-epoxy-3,14p-dihydroxy-1- 
nftro-6p-[N-methyt-3-<3-methy^henyl)propidam 1 7-allyl-4,5a-epoxy-3,14^<lihydroxy-1 -nrtro-6p-[N- 

metriy1-3-(3-metnytpheny0propioiam^ 1 7-methyl-4,5a-epoxy-3, 1 4p-dihydroxy-1 -nitro-6p-[N-rnethy1-3-(3- 

methytphenyl)propio4amklo]rnorphinan, 1 7-ph enethyl -4, 5a-epoxy-3 , 1 4p-dihydroxy-1 -nitro-6p-{N-methy1-3-(3-methyl- 
phenyOpnopioJamido]morphinan, 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-1 0-heto-CHN-^ethyl-S-trif luor- 
cwetnyirinnarramkloJrTO 1 7-allyl-4,5a-epoxy-3,14p-dihydroxy-1 0-keto-6p-(NHTiethyl-3-triflucHt)m 

amido)morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4p<h7r^raxy-1 0-keto-6p-(Nhmethy1^ 
phinan, 17-phenetrryl-4,5a-epaxy-3,14p-dihydroxy-10-keto-6p-(N-m 

17-cyclopropy1methyl-4,5a-epcoty^ 17- 
allyW.5a-epoxy-3,14p-dihydroxy-1 0-keto-6p-[N^etrryl-trans-3-{3-fu^ 1 7-methyl-4,5a-epoxy- 

3.14p-dihydroxy-10-keto-6p-[N-metrry^ 17-phenethyl-4,5a-epoxy^3,14p-dihy- 
droxy-10-keto-6p-[N-metriyl-trans-3-(3-fuiyi)aciylan^cto)nw 17-cyclopropylmethyi-4,5a-epoxy-3,14|3-dihy- 
draxy-1 0-keto-6p-(N-methy1-3-metriyld^ 1 7-aHyl-4,5a-epoxy-3, 1 4p-dihydraxy-1 0-keto-6p-(N- 

methyl-3^ethyldnnamamido)morphinan, 1 7-methyi-4,5a-epoxy-3, 1 4p-dihydroxy-1 0-keto-6p-{N-methyt-3-methyldn- 
namamido)morphinan P 17-phene%l-4,5a-epoxy-3,14p<iirrydroxy-10^^ 
phinan, 17-cydopropytmethy»-4,5a-epoxy-3,14p-dihydrQxy 

amido]morphinan, 1 7-allyt-4,5a-epoxy-3, 1 4p-dihydraxy-1 0-keto-6p-[N-metriyl-3-{4-trifto 
midojmorphinan, 1 7-methyi-4,5a-epoxy-3, 1 4p-a1hydraxy-1 0-keto-6p-[N-methyl-3-(4-trifluorome%lD^ 
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micto]morphinan, 17-phenethyl-4,5a-epoxy-3,14p-dihydroxy^^ 

propio)amido]morphinan, 1 7-cyclopropytmethyl-4,5a-epaxy-3, 1 4p-dihydroxy-1 0-keto-6p-[N-methyl-3-(3-methylphenyI)- 
propidamjdojrnorphinan, 1 7-allyl-4,5a-epoxy-3, 1 4p-dihydroxy-1 0-keto^P4N-methy1-3-(3-metJTytphenyi)propiola- 
midojmorphinan, 1 7-methyt-4,5a-epoxy-3 , 1 40-dihydroxy- 1 0-keto-6p-[N-methyl-3-{3-metty^ 
phinan, 1 7-phenethyi-4.5a-epoxy-3, 1 4p-dihydroxy- 1 f>keto-6p-[N-methyl-3-(3-methy^ 

1 7-cyclopropy!methyM,5a-epaxy-3, 1 4ft 1 5p-trihydroxy-6p-(N-methyt-3-trffl 1 7' 

allyl-4,5a-epoxy-3,14ft15ft-tririydr^ 17-methyW,5a-epaxy- 
3, 1 4ft 1 5p-trihydroxy^p-(N-metrTyt-3-trrfluor^ 1 7-phenethyi-4,5a-epoxy-3, 1 4ft 1 5p-tri- 

rr/droxy^p-(N-rr^yl-3-trtfluorome^ 1 7-cydopr opylmethyl-4,5a-epoxy-3, 1 4ft 1 5p-trihy- 

droxy^p^^^^Tl8thy^-t^ans^^-furyt)aa7lamido] morphinan, 1 7-allyt-4,5a-epoxy-3, 1 4ft 1 5p-trihydroxy-6fHN^ethyl- 
trans-3-(3-furyt)acryiamido)mor phinan, 1 7-methyl-4,5a-epoxy-3, 1 4ft 1 5p-trihydro«y-6p-[N-methyl-tTans-3-(3-furyl)acry- 
lamido]morphinan, 1 7-phenethyi-4 I 5a-epoxy-3, 1 4ft 1 5p-trihydra<y-6HN-meth^^ 

nan, 17-cydopropy1meth^,5a-epaxy^^ 17-allyt- 
4,5a-epoxy-3 ,14ft 1 5p*ihydroxy-6pKN-metrtyl-3-met^^ 1 7-methyt-4,5a-epoxy-3, 1 4ft 15ft- 

trihydraxy-6p-(N-methyl-3-m8thyldnnama^ 1 7-phenethyt-4,5a-epoxy-3, 1 4p, 1 5p-trihydroxy-6p-{N- 

methyt-3HT»ethyldnnamanildo)iTiorphinan, 17^ctopropylmethyi-4,5a-epoxy-3, 1 4ft 1 5fttrihydroxy ^p-[N-methy»-3-(4- 
trffiuorometrrytpheityOpropto^ 1 7-a)ly1-4,5a-epoxy-3, 1 4ft 1 5p-trihydroxy-6p-[N-m8thyl-3-(4-trifluor- 

omethylphenyi)propiolanTido]morphinan, 17-metriyl^5a-epQxy-3,14ft15p-tririydrw 

y!pheny1)propiolamido]rTX)rphinan, 1 7-phenethyl-4,5a-epaxy-3, 1 4ft 1 5ft-trih^roxy^ft-{NHTiethy»-3-(4-trrfluoro- 

melhylphenyOproplolarnidoJmonphinan, 1 7-cyclopropytmetnyl-4,5a-epoxy-3, 1 4ft 1 5p-trihyctrQxy-6p-[N-methyf-3-(3- 
meth^phenyOpropwIamidoInwphinan, 1 7-aJlyl-4, 5a-epoxy-3, 1 4ft 1 5p-trihydroxy-6p^methy^ 
piolamidojmorphinan, 1 7-methyM,5a-epoxy-3,1 4ft 1 5p-trirrydrcKy^p-[N^etriyl-3H^ 

phinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4p, 1 5p-trihydraxy-6p-[N-metr^ 1 7- 

cydopropylmethyt-16<yano-4,5a-epQxy-3.14ft<iihydrox^ 17- 
allyM6-cyano^,5a-epoxy-3,14ft<lir^ 1 7-methyl- 16- 

cyano-4.5a-epQxy-3, 1 4ft<lihydraxy-6pKN-me4hyl-3-trrf luoron^ 1 7-phenethyM 6-cyano- 

4,5a-epoxy-3 r 1 4p<Jihycfroxy-6p-(N-rnethyl-3-tr^ 1 7-cyclopropytmethyl -1 6-cyano 

4,5a-epoxy-3 > 14p<JihydrQxy^p-[^m€thyl-trans-3- (S-furyfJacrytemidolmoiphinan, 1 7-allyl-1 6-cyano-4,5a-epoxy- 
3.1 4p<jihydroxy-6p-[N-metrry1-tran^ 1 7-methyM 6-cyano-4,5a-epoxy-3, 1 4ft-dihy- 

dro^-6p [N^ethyhtrans-3-(3-fuiyl)ac^ 17-phenethyl-1 6-cyano-4,5a-epoxy-3, Hp-dihydroxy-ep- 

IN-nWiyl-trans-S-fS-furylJacrylamidolmorphinan, 1 7K^opropylmethyl-16-cyano-4,5a-^X)xy-3, 1 4p-dihydroxy-6p-(N- 
methyt-3-methyldnnamarnido)morphinan, 17-a!lyl-16-cyarx>-4,5a-epoxy-3,14p<iiriydro^ 

namamicto)mofphinan, 1 7-methyl- 1 6-cyano-4,5a-epoxy-3, 1 4pKji hydroxy-6p-( N-methy l-3-methy)cinnamanildo) morphi- 
nan, 17-phenetriyM6-cyano-4.5a-epcKy-3,14^ 17- 
cydopropylmefthyt-16>cyano-4,5a-epoxy-3,14ft<iihy^ 
phinan, 17-a1ly1-16-<^rK>A5a-epoxy-3.14p-dih 

nan, 1 7-me»hyl-1 6-cyano-4,5a-epoocy^,14^hydraxy-6ft-[N 

amido]mofphinan, 1 7-phenethyl-1 6-cyano-4,5a-epoxy-3, 1 4p-dihydraxy-6p-[N-methy)-3^4^ 
olamido]morphinan, 17-cydopropyirnethyM6-cyano-4,5a-e^^ 
piolamidojmorphinan, 1 7-allyM 6-cyaix>-4,5a-epoxy-3,1 4p<fihydroxy-6^ 

amkJo]morphinan, 1 7-methyM 6-cyarro^5a-epo^3,14ft^^ 

mido]moiphinan, 17-phenethyM6-cyano-4,5a-epoxy-^ 
mido] morphinan, 8HTor-17<ydopropytmethyM,5a-epo)^ 

amidojmorphinan, 8-nor-1 7-allyt-4,5a-epoxy-3, 1 4pKJiriydroxy-6p-(N-methyl-3-trif luorom«thyldnnamamkJo)rnof phinan, 
8-nor- 1 7-methyt-4,5a-epoxy-3,14p-dihydroxy-6^ 8-nor- 1 7- 

phenetriyl-4,5a-epo^3,14p<liriydroxy^ 8-nor- 1 7-cydopropyt- 

methyl -4,5a-epoxy-3, 1 4ftKlirtydroxy-6H N ^ethyl-trans-3-(3- fuiTQaoylamiotoJrnorphinan, B-nor-1 7-allyf-4,5a-epoxy- 
3,14p-dihydroxy-6p-[N-metr^ 8-nor- 1 7-methyl-4,5o-epoxy-3, 1 4p-dihydroxy- 

6p-[Nniiethyl-trans-3-(3-fui7l)acrylamido]mofphina 8-nor- 1 7-phenethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6p-[N-methyi- 
trans-3-(3-fury1)acrytamido]nxxphinan, 8-nor-1 7-cydopropytmethyM,5a-epoKy-3.14^^ 
yldnnamamkto)morphinan, 8-rx)r-17-allyl-4,5a-epoxy-3,14p-dihydroxy-6p-(N-methyl-3-methy^ 
nan, 8-na-1 7-rnethyl-4,5a-epoxy^, 14p<lihydroxy-6pK 8-nor- 1 7- 

phenethy1-4,5a-epaxy-3, 1 4p<Hriycfroxy-6p-(N-methyl-3-metr^ 8-nor- 1 7-cyclopropylmethyl- 

4,5a-epoxy-3,1 4p<liriyoVoxy-6p-Ir^rnethyl-3-(4-trif luorometriy1phenyl)pi^iolanTkJo]rnoiphinan, 8-nor-1 7-allyl-4,5a- 
epoxy«3.14p-dihyoVoxy-6P4N-methy1^ 8-nor-1 7-methy1-4,5a-epoxy- 

3,14p<Jihydroxy-6p-[N-me4hy1-3^ 8-nor-17-phenethy»-4,5a-epoxy- 
3,14p-dihydroxy-6p-[N-rnetriyl^^ 8-nor-1 7-cydopropylmethyl-4,5a- 

epoxy-3, 1 4ft<Jihy*axy-6p-{N-methyl3-(3-m^^ 8-nor- 1 7-allyl-4,5a-epoxy-3, 1 4ft- 
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dihydraxy-6p-[N-me1rTyl-3^3-nTetr^ 8-nor-17-methyl-4,5a-epoocy-3,M^ 
[N-metriyt-3-{3-rnethytpheriy1)p^ 8-rior-17-phenethyl-4,5a-epaxy^ 

3-(3^ethy1phenyj)prqDiolamidoJmorphinan, 8-homo-1 7-cyclopropylmethy1-4,5a-epoxy-3, 1 4p-dihydroxy-6p-{N-methyi- 
3*trifluoromethylcinnamamido)morphinan, 8-horro-17-allytA5a-epoxy-3J4^ 
ylannamamido)morphinan, 8-homo-1 7-metriyl-4,5a-epaxy-3 l 14p-diriydroxy-6^ 

midojmorphinan, 8-homo-1 7-phenethyl-4,5a-epoxy-3, 1 4p<Jihydraxy-6p-(N-methyJ-3-trlf luoromethyldnnam- 

amidojmorphinan, 8-horrK>-17-cydopropy1metriyM,5a-e^ 

midojmorphinan. B-homo-1 7-allyl-4,5a-epoxy-3, 1 4p-dihydroxy-6p-[N-methyi-trans-3-(3- f uryl)acrylamido]morphinan, 
8-homo-1 7-metrtyl-4,5a-epoxy-3,14p-dihydro)^^ 8-homo-1 7- 

phenethyt-4,5a-epoxy-3, 1 4p-cfirtydrcocy-6p-[N-methy^^ 8-homo- 1 7-cydopropyi- 

metty-^Sa-epaxy-S.Mp-dirrydroxy-ep^^ 8-homo-17-a!lyl-4,5a-epoxy- 
3J4p-dihydraxy^p-(N-meth^^ 8-homo- 1 7-methyJ-4,5a-epaxy-3, 1 4^-dihydroxy-6p- 

(NkTiethy1<3^ethy1dnnamamkJo)rnorphinan, 8-homo-17-phenethy1-4,5a-epcKy-3,14p-dir^^ 
methytdnnamamkio)morpNrian, 8-homo-1 7-<tydopropytmethyl-4,5a-epoxy-3, 1 4p^lihydroxy-6p-[N-methy1-3-<4-trif luor - 
omethy^henyfjpropiolamidolmorphinan, 8-homo-1 7-allyM, 5a-epoxy-3, 1 4pKjihydroxy^p-[^melhy1-3-(4-trif luorometh- 
ytpherryOpropiolamidolnwphinan, 8-homo-1 7-methyi-4,5a-epaxy-3, 1 4p-dihydroxy-6p-[N-methyl-3-{4-trifluoro- 

methylphenyl)propiolamkJo]morphinan, 8-homo-1 7-phenethy1-4,5a-epoxy-3, 1 4p-dihydroxy-6p-[N-methyl-3-{4-trrfluof- 
omethylphenyl)propiolamido]morphinan, 8-hoiTO-17-cydQpropy1methyi-4,5a-epG^ 
(3^e^phenyQpropiolaiTrido]morphinan, 8-homo-17^lyM,5a-epoxy-3,14p<Jihydroxy-6H^nTet^ 
nyi)propiolamido]mofphinaa 8-horrxM7-metriy1-4,5a-epaxy-3,H 
olarrodo]morphinan, 8-homo-17-phenethyM,5a-epaxy-3,14p^ 

amidojmorphinan, 1 7-cyclopropylrr>ethyl-4,5a-epoxy-3, 1 4p-dihydraocy-6p,8p-bis(N-methyl^ 
midojmorphinan, 1 7^llyl-4,5a-epoxy-3 J 4p-dihydroDcy-6ft8p-bis{^^ 17- 
meth^-4,5a-epoxy^3J4p<iiriydroxy-6p l 8p^^ 1 7-phenethyt-4,5a- 

epoxy-3,1 4pKiirtydrcKy^p,8p4)is[N-meth^^ 17-cydopropy1rnethyl-4.5a-epoxy- 
3, 1 4p^hydroxy-6a,8p-bis[N-metr^ 1 7-allyl-4,5a-epcxy-3, 1 40-dihydroxy- 

6a,8p-bis[N-nTethyl-traris-3-(3-fu^ 1 7-methy»-4.5a-epaxy-3, 1 40~dihydraxy-6a,8p-bis[N- 

methyl-traris-3-(3-furan)ac^ 17i3henethyM,5a-epco(y-3,14p-dihydra^ 

(3-furan)acryiamido]monphinan. 1 7K^ctopropylrnetnyl-4,5a-epoxy-3. 1 4p<tihydraxy-6p,8a-bis[N-methy[-trans-3-(3- 
furanjacrylamidojmorphinan, 17-all^4,5a-epcKy-3,14p-dihydroxy-6p,^ 
midojmorphinan, 1 7-methyl-4,5a-epoxy-3, 1 4p<fihydrcxy-6p,8a-bis[r*rnethyl-ta^ 

17-phene%M,5a-epoxy-3,14pKiihydraxy^ 1 7-cydopropyi- 

methyt-4,5a-epoxy-3,14p-dihydroxy^ 17-allyl-4,5a-epoxy- 
3,14pKlihydroxy^,8a-bisIN-methyl-trare^ 17-methyl-4,5a-epQxy-3,14p<lihydroxy- 
6a,8a-bis[N-methyl-trans-3-(3-fa^ 1 7-phenethyl-4,5a-epaxy-3,1 4p-dihydroxy-6a,8a-bis[N- 

me4hyt-trans-3-(3-furan)acrylamkto]morphinan, 8-homo-1 7-cyctoprDpytm8thyi-4,5a-epoxy-3, 1 4p-dihydraxy-7p-[N- 
methyl-3-(4-trrf luoromethytphenyQpropk)lamido]rm 8-homo- 1 7-allyl-4,5a-epaxy-3, 1 4p-dihydraxy-7p-[N- 

methyl-3-{4-trrfluttornethy^ 8-homo- 1 7-methyl-4,5a-epoxy-3, 1 4p-dihydraxy-7p-{N- 

methyi-3^4-trrfliiQromethyt^ 8-homo-1 7-phenethyi-4,5a-epoMy-3, 1 4p~diriydraxy-7p-[N- 

metr^-3-<4-trrfliJQromethy^ 8-homo- 1 7-cydopropytme*hyl-4,5a-epoocy-3, 1 4p-dihy- 

cfrOKy-7a-[N-metriyt-3-(4-trifluor^ 8^omo-17-alry»-4,5a-epoDcy-3,14p-dihydroxy- 
7a4N-methyl^-(4-trifluorome^ 8-homo-1 7-methyl-4,5a-epoxy-3, 1 4p-dihydraxy-7a- 

[N-methyl-3-(4-trif luoro^ 8-homo-1 7-phenethyl-4,5a-epoocy-3, 1 4p-dihydraxy-7a- 

[N-methyl-3-(4-trifluorome^ 8-horno-17K^dopropytmethyi-4,5a-epoxy-3,14p-dihy- 
dro«y-7p-[N-nr)ethyl-3-(3-nwthylphen^ 8-homo-1 7-alIyt-4,5a-epaxy-3, 1 4p-dihydroxy-7p-[N- 

metriyl^-(3^ethylphenyOpropioJamido]rriorphinan, 8-homo- 1 7-methyl-4,5a-epoxy-3. 1 4p-dihydroxy-7p-[N-methyt-3- 
(3-methytphenyOpropiolanTicto]nTorphtnan, 8-homo-1 7-phenethyi-4,5a-epoxy-3 t 1 4p-dihydrcKy-7p-[N-mettTyt-3-(3-meth- 
ytphenyfjpropiolamidoj morphinan, 8-homo- 1 7-cydopropy!methyM > 5a-epaxy-3, 1 4p-dihydroxy-7a-[N-rnethy1-3-(3- 
methylpher^)propiolamido]nKxphinan, 8-homo- 1 7-allyM,5a-epoxy-3, 1 4p-dfri^raxy-7a-[N-rnet^ 
rtyt)propidamldo]morphinan, 8-horrx>-17-methy1-4,5a-epoxy-3.14p^ 
otemido]morphinan, 8-homo- 1 7-pheiTethyl-4,5a-epcxy-3^ ^ 
amido]morphinan, 8-rK)mo-17-cydopropytmethyM,5a^ 

midojmorphinan, 8-homo- 1 7-allyt-4,5a-epoxy-3,14p<lihydroKy-7p-(N^^ 8- 
rK>mo-17-rr»ethyl-4,5a-epGxy^4p<ti^ 8-homo- 1 7-ph enethyl - 

4,5a-epoxy-3, 1 4p-dihydraxy-7p*(N-methyl-3-me^ 8-homo-l 7-cydopropylmethyl-4,5a- 

epoxy-3, 1 4p-dihydrcocy-7a-{N-methyl-3-metn^^ 8-homo-1 7-allyi-4,5a-epoxy-3,14p-dihydroxy- 

7a-(N-metr^-3^ethytdnnamamido)morphinan, 8-homo-17-methyl^ l 5a-epoxy-3.14p-dihydinoxy-7a-(N-meth^ 
methyfdnnamam»do)morphinan, 8-homo- 1 7-phenethyl-4,5a-epoxy-3 I 1 4p^Jih^ 
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mido)morphinan, 8-homo-1 7-cyclopropytmethyl-4,5a-epoxy-3, 1 4p<Jihydroxy-7p-(N-m8thyl-3-trifa^ 
mido)morphinan, 8-homo- 1 7-allyl-4,5a-epoxy-3,14p-dirtydrc^-7p-(N-^ 

phinan, 8-homo-17-methyl-4,5a-epoxy-3,14^ 8- 
homo-1 7-phenethyl-4,5a-epoxy-3,1 4p-diriydroxy-7p-(N-methy1-3-trifluor^^ 8-homo- 1 7- 

cydopropylmethyM,5a-epoxy-3,14p^ih^ 8-homo- 1 7- 

allyM,5a-epoxy-3,14p-dirrydroxy-7a-(N-rtte%^ 8-homo- 1 7-methyl-4,5a- 

epoxy-3,14p<iirtydraxy-7a-(N^ 8-homo-17-phenethyl-4,5a-epoxy- 
3,14p-dihydroxy-7a-(N^eth^3-trtf^ 8-homo- 1 7-cydopropyl methyl-4, 5a-epoxy- 

3,14p-dih^oxy-7p^me*hyl-trans-3^ 8-homo-1 7-aJlyl-4,5a-epoxy-3, 1 4p-dihydroxy- 

7p-[N-methyl-trans-3-(3-furan>-aci7lamido)morphinan, 8-homo- 1 7-methyi-4,5a-epoxy-3. 1 4p-cfihydroxy-7p-[N-methyl- 
trans-3-(3-furan)acrylamick)]nriorphinan, 8-homo- 1 7-phen ethyl -4,5a- epoxy-3, 1 4p-dihydroxy-7p-[N-methyi-trans-3-(3- 
furan)acrylamido] morphinan, 8-honTO-17-cydopropytmeth^-4,5a-^^ 

furan)acrylamido] rrorphinan, 8-homo- 1 7-allyM,5a-epoxy-3, 1 4p-dihydrcKy-7a-[N-methyl-trans-3-(3-furan)acryla- 
mido]morphinan, 8-homo-1 7-methyt-4,5a-epoxy-3 p 1 4p-dihydroxy-7a-p^nretriyl-t^^ 

nan, 8-homo-1 7-phenethyW,5a-epoxy-3,1 4p-dhydr^ 1 7- 

cydopropytmethyl-4,5a-epoxy-3 f 1 4^<lihydroxy-7a-(N-methyl-3-trlf liioromethoxydnnamanTictoJmorphinan. 1 7-allyl- 
4,5a-epoxy-3J4p-diriydroxy-7a-(N-metr^ 1 7-methy1-4,5a-epoxy-3, 1 4p- 

dihydroxy-7a-(N-methyl-3-trifl^^ 1 7-phenethyl-4,5a-epoxy-3 t 14p-di hydroxy- 7a-(N- 

rnetriyl-3-trifluorometo 1 7-cyclopropytmethyW,5a-epo^ 

3- trifluoromefthoxydnnarTiarT^JrTOrphinan, 1 7-allyl-4,5a-epoxy-3, 1 4[WihyoYoxy-8a-{N^eihyl-3-trtf 
namamido)morphtnan, 1 7-methyl-4, 5a-epoxy-3, 1 4p-dihydroxy-8a-(N -methy»-3-trif tuoromethoxydnnajr«mido) morphi- 
nan, 1 7-phenethyl-4,5a-epoxy-3. 1 4p-o1hydrcKy-8a-(N-rrrethyi-3-^^ 1 7- 
cydopropy methyl-4.5a-epaxy-3. 1 4p-dihydroxy-1 -nitro^-(N-metriyl-3-triftiJoro^ 1 7- 
allyl-4,5a-epoxy-3,14p-dihydroxy-1 -nftro-6a-(N-rnethyl-3-trifluoromethoDcycinn 1 7-methyl-4,5a- 
epoxy-3. 1 4p-dihydroxy-1 -nHro-6a-{r4™ethyl-3-tr^ 1 7-phenethyJ-4,5a-epoxy- 
3,14p-dihydroxy-1-nitK>-6a-(N-^^ 17-cydopropytmethy!-4,5a-epaxy- 
3,1 4(WJihydraxy-7a-p^me!h^ 1 7-ailyl-4.5a-epaxy-3, 14p-dihydraxy- 
7a-{N-metriyl-3-(3,4-dimethy^ 1 7-methyl-4,5a-epoxy-3,1 4p-dihydraxy-7a-[N-methyl-3- 
(3,4-dimethyfehenyl)pr opiote^ 1 7-phenethyl-4,5a-epoxy-3,14p<Jiriydr^^ 
ytprienyljpropiolan^dolmorphinan, 1 7-cydopropyl mefthyl -4, 5a- epoxy-3,14p<Jirtydroxy-8a^ 

pheriyijpropiolarnidojmorphinan, 1 7-allyl-4,5a-epoxy-3,1 4p-dihydroxy-8a-[N-me%l-3-(3,4-dimethyIphenyl)propiol- 
amidojmorphinan, 1 7-methyt^,5a-epoocy-3,14|3-dih 

nan, 17-phenethyM,5a-epaxy-3,14^iriy*oxy^ 17- 
cydopropylmethyl-4 P 5a-epoxy-3,14p<liriychroxy-1-n^ 

17-a!lyl-4,5a-epoxy-3,14p-dihYdrax^ 17-methyl- 
4,5a-epoxy-3,14p-dihyaYoxy-1-fTrir^^ 17-phenethyl-4,5a- 
epoxy-3, 14p-dihydroxy-1 -nrtro-6a-[N-metriyt-3-{3,4-dimetr^ 1 7-cyclopropytmethyi- 

4,5a-epoxy-3,1 4p<lih^axy-7HN-rnethyl-3-lrif luoromettaxcycmriam 1 7-a)»yl-4,5a-epoxy-3. 1 4p- 

dihydroxy-7p-(N-methyl-3-tr if lixyom6thoxydnnarnannido)rnorphinan^ 1 7-methyl-4 1 5a-epaxy-3, 1 4p-dihydraxy-7p-(N- 
rnethyl-3-triftuororrietho^ 1 7-phenethyM,5a-€poxy-3,1 4p-o^iydra(y-7p-(^rn^hyt-3-trif luor- 

ometrraxydnrwnamldo)rrx)rphinaa 1 7-cydopropylmetriyl-4,5a-epcocy-3. 1 4p^irrydroxy-8p-<N-methyl-3-trlfluorometh- 
oxydrmamamido) morphinan, 1 7-al!yl-4,5a-epoxy-3, 1 4p-o5hydroxy-8p-(N-rYtethyi-3-tr^ 

phinan, 17-rnethy!-4,5a-epoxy-3,14p-dhydroxy-8^^ 1 7-phene- 

thyl-4,5a-epoxy-3, 1 4p<iihydroocy-8p-{N-me*hyl-3-trif luoromethoxydnnamamido)morphinan, 1 7-cycJopropylmethyl- 
4,5a-epoxy-3,14p<liriydroxy-1-nit^ trttluoron^oxycinnarmnftkJo)nwphi 17-alryl-4,5a-epoxy- 

3,14p-dihydroxy-1 -nrtro-6p-( N-methyl-3-trif luoromethaxycin namamido) morphinan, 1 7-me*hyl-4,5a-epoxy-3,1 4p-dihy- 
droxy-1 -nitro-6p-(N-methyl^ 1 7-phenethyl-4,5a-epoxy-3, 1 4p-dihydroxy-1 - 

nitro-6^-(r>hmelriy!-3-trif luoromelhoxydnnamarnjdo)morphinan, 1 7-<^ctopropytmethy1-4,5a-epCD(y-3, 1 4p-dihydroxy-7p- 
[N-methyt-3-(3.4- dimethytphenyi)propiolarrWo]morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4p^ihydroxy-7MN-methyl-3-(3,4- 
dimethyiphenyl)propiolamido]morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4p-diriydraxy-7p-[N-melrTy1-3-(3,4-dimethylphe- 
nyljpropiolamidolmorphinan, 17-phenethyl-4,5a-epoxy-3,14p-dihydrox^ 
midolmorphinan, 17-cyctopix>pylrn8thyl-4,5a-epoxy-3,14p 
amido]morphinan, 1 7-allyl-4,5a-epaxy-3, 14p-a1hydroxy-8p-{N-rTiethyl-3-^ 

nan, 17-nrtethyl-4,5a-epoxy-3,14p-dihydro^ 17-phene- 
thyl-4,5a-epoxy-3, 1 4p-dihydrcKy-8p-[N-methyl-3-(3,4-d^ 1 7-cydopropylmethyl- 

4,5a-epoxy-3,14p^ihyclrcMy-1-nttro-6p-[N-me4r^ 17-allyJ-4,5a-epoxy- 
3,1 4p-dihydroxy-1 •rrtoxrffrlN-me/W 1 7-methyl-4,5a-epoxy-3,1 4p- 

dihydroxy-1 -nitro-6HN-me^-3-(3,4-dinietr^ 1 7-phenethyl-4,5a-epQxy-3, 1 4p-dihy- 
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cJroDcy-lHTfao^p-[N^ethy1-^^ 17-cydopropylmethyl-4.5a-epoxy-3.14p- 
dftiydroxy-10-keto-6a^N-mett^ 1 7-ally1-4,5a-epoxy-3.14p<Hhydroxy-10- 

kerto^-(N-methyl-3-trrfluorometo 1 7-methyl-4,5a-epoxy-3.14p-dihydroxy-10-kelo-6a-(N- 

methyl-3-trrfluoromethoxydnramamido)morpHnan, 1 7-phenethyl -4,5a-epoxy-3, 1 4p-dihydroxy- 1 0-keto-6a-(N-methyi - 
3-trif!uoromethoxydnnamaiTBdo)nfx>^ 1 7-cyclopropylmethyl-4 l 5a-epaxy-3 ( 1 40, 1 5p-trihydroxy-6a-(N-methy!-3- 

trifluoromethaxydnnamamido)morphinan, 17-allyl-4,5a-epaxy-3,140.15p-lrih^ 
dnnamanrocto)morphinan, 17Hfnethyt-4 t 5a-epoxy-3,14p,15p-trihydroxy-6a-(^ 

mido)morphinan, 1 7-phenethy1-4,5a-epoxy-3, 1 4p, 1 5p-trihydraxy-6a-(N-methyl-3-trif luorome*hoxydnnamamido)rnor- 
phinan, 1 7-cydopropylmeihyM 6-cyano-4,5a-epoxy-3. 1 4pHiihydroxy-6a-{N-methyi^-trif^ 

mido)morphinan. 1 7-allyl-1 6-cyano-4,5a-€poocy-3, 1 4p-dihydrco(y-6a-(N-methy-3-triftL^^ 
phinan, 1 7-methyl-1 6-cyano-4,5a-epoxy-3, 1 4p-dfaydraxy-6a-(N-methyt-3^ 

1 7-phenethyt-1 6K^no^,5a-epoxy-3,1 4p<lihyctroxy^^N-methyl- 3-trif (uorom ethoxydnnamamido) morphinan , 8-nor- 
17-cydopropylme1hyt-4,5a-epcxy-3 t 14^ 8-nor- 
17-allyl-4,5a-ep(»cy-3,14p-dihydraxy-6^ 8-nor-17-methy»-4,5a- 
epoxy-3.14p-dihydraxy-6a-(N-methyl-3^ 8-noM 7-phenethyl-4,5a-epoxy- 

3,14^ihydraxy-6a-(N-methyl-3-trif!uorom^ 8-homo-1 7-cydopropylmethyl-4,5a-epoxy- 

3,14p-dihydroxy-6a-(N-methyf-3-^ 8-homo-17-allyl-4,5a-epaxy^3,14p<iihy- 
draxy-6a-(N-methyl-3-trifliJorometh^^ 8-homo-1 7-methyi-4,5a-epaxy-3, 14p-dihydrnxy-6a- 

(hhmethyl-3-trHluoromethoxydnnamamido)morphi 8-honfw>-17-phenethyM,5a-epoKy-3,14p-dihydn^ 
methyl-3-frifluoromeihoxydnn 8-homo-17-<^dopropylmethyM,5a-epC3xy-3 t 1^ 
methyl-3-trlfluoromethoxydnnamamicto^ 8-homo-1 7-allyl-4,5a-epaxy-3, 1 4p-dihydroxy-7a-(N-methy1-3-trif- 

liK3romethoxydrwiarr«mido)nr»rprtinan, 8-homo-1 7-methyl-4,5a-epoxy-3,1 4p<lihydr<»<y-7a-{N-m^ 
axydnnamamkJo)morphinan, 8-homo- 1 7-phenethy»-4.5a-epaxy-3, 1 40-di hydraxy-7a-(Nl^^hyl-3-trifluoronrietto<y- 
dnnamarrtido)morphinan ( 1 7-cyclopropylmethyl-4,5a-epoKy-3, 1 4p-dihydroxy-1 0-kBto-6a-fN-methy»-3-(3,4-dime*hyl- 
phenyljpropiolamidolmorphinan, 17-allyl-4,5a-epQxy-3,14p-dihydraxy-10-k^^ 

nyl)propidamtdo]morphinan, 1 7-methyl-4, 5a-epaxy-3 , 1 4p-dihydroxy-1 0-kelo-6a-[N-methyl-3-(3,4-dimethyl- 

phenyf)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3,14p<tihydroxy-10-keto-6a4N-^ 

nyl)propidamkto]morphinan, 17-cycl^opylmethyl-4,5a-epoxy-3,14p,15p*^^^ 

nyl)propidamido]nx)rphinaa 1 7-allyt-4,5a-epoxy-3, 1 4p, 1 5p-trihydroxy-6a-[IShmet^ 

amido]morphinan, 1 7-methyl-4,5a-epaxy-3, 1 4ft 1 50-trihydraxy-6a-[N-methyl-3-(3,4<lim 

phinan, 1 7-phenethyt-4,5a-epoxy-3, 1 4p,1 5p-trihydroxy-6a-[N-methyl-3-(3.4Klirra^ 

1 7-cyclopropylmefthyl-1 6-cyano-4,5a-epoxy-3 , 1 4p<iihydriQxy^-{N-methyl-3-(3 ) 4<iimelhyiph^^ 

phinan, 17-allyl-16-cyano-4 i 5a-epoocy-3J4p<JihydrQxy-6a-[N-methyl-3-{^ 

17-methy»-16-<^no-4,5a-epQxy-3J4p<lihydr^^ 17- 
pheneth^-16-cyano-4,5a-€poxy-3,14p^ih^oxy-6a-[N-me^ 8-nor- 
17-<^ctoprc^nTethy!-4,5a-ep^ 8- 
nor-1 7-allyi-4,5a-epoxy-3, 1 4p<Jihydro^-6a-[N-methy}-3-(3,4KlimethylphenyQprop 8-rtor-1 7- 

methyl-4,5a-epoxy-3,14p-dihydroxy-6a4N^ 8-nor-17-phenethy1- 
4,5a-epoxy-3,1 4p-dihydraxy-6a-[NHne^ 8-homo-1 7-cydopropytme- 

thyM,5a-epGxy-3,14^ihydraxy-6a-{N^eth^^ 8-homo-17-allyl-4,5a- 
epoxy-3,1 4p-dihydrcKy-6a-[N-methyt-3-^ 8-homo-1 7-methyl-4,5a-epoxy- 

3.14p<Hhydroxy-6a-[N-metnyt-3-(3,4<Jimeth^ 8-homo-1 7-phenethyi-4,5a-epoxy- 

3.14p-dih^raxy-6a-[N-methyl-3-(3,4^^ 8-homo-17-cydopropytmethyl-4,5a- 
epoxy-3,1 4p-dihydraxy-7a-[N-methyf-3-(3 1 ^ 8-homo-1 7-aJlyl-4,5a-epoxy- 

3,14p-diltydrQxy-7a-[N-methyl-3-(3,4-dto 8-homo-17-methyl-4,5a-epoxy-3,14p- 
cfihydroxy-7a-[N-methyi-3-{3 i 4<lim^hylphenyl)^^ 8-homo-1 7-phenethy*-4,5a-epoxy-3, 1 4p-dihy- 

drcocy-7a-[N-methyl-3K3,4-dimethy1pn 17-cydopropytmethy*-4 ( 5a-epoxy-3,14p-dihy- 
draxy-10-keto^p-(N-methyl-3-trifluo^ 1 7-allyt-4,5a-epoxy-3, 1 4p-dihydraxy-1 O-keto- 

6p-{hl-methyl^-trlfJuorome^oxydnnamamklo)rTO 1 7-methy l-4,5a-epoxy-3, 1 4p-di hydroxy-1 0-keto-6p-(N- 

methyl-3-tr'rf luoromethoxydnnanwnidojmorphinan, 1 7-phenethyl -4,5a-epoxy-3, 1 4p-dihydroxy-1 0-keto-6p-{N-methy1- 
3-trifluoromethoxydnnamamido)morphinan, 1 7-cydopropylmethy1-4 I 5a-epoxy-3 > 1 4p, 1 5p-trihydroxy-6p-(N-methyi-3- 
trrf luoromethoxycinnamamido)morphinan, 1 7-ally1-4,5a-epoxy-3, 1 4p, 1 5p-tri hydroxy-6p-(N-methyl-3-trif luoromethoxy- 
dnnamamido)morphinan, 17-methyl-4,5a-epoxy-3,14p,150-trihydr^ 

midojmorphinan, 1 7-phenethyf-4,5a-epoxy-3, 1 4p, 1 5p-trihydroxy-6p-(N-methyl-3-trif luoromethcocydnnam- 

amido)morphinan, 1 7-cydopropylmethyl-1 6-cyano-4,5a-epoxy-3, 1 4p-dihydroxy-6p-{ N-methyi-3-trrfluoromethoxydn- 
namamido)morphinan, 1 7-allyl-1 6-cyano4,5a-epoxy-3,1 4p^ihydroxy-6p-(N-methyl^trifluoromethoxydnnama- 
mido)morphinan, 17-methyl-16-cyano-4,5a-epoxy-3 t 14p-d^ 
amido)morphinan, 1 7-phenethyi-1 6K^ano^,5a-epoxy-3,1 4p^iihydroxy-6p-(h^ 
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mido)morphinan, 8-nor-17-c^opropyimethyM,^ 

micto)morphinan, 8-nor-1 7-allyl-4,5a-epoxy-3 , 14p-dihydroxy-6p-(N-melhyl-3-trif iuoromethoxydmamamido)mor- 
phinan, 8-nor-1 7HrnetriyK5a-epGxy-3,14p<lihy^^ 8-nor- 
1 7-phenethyl-4,5a-epoxy-3, 1 4prdihydroxy-6p-{N-methyJ-3-trif luoromethoxycinnamamido)morphinan, 8- homo- 1 7- 
cydopropytmethyM,5a-€poxy-3,1 4p<lih^roxy-6p-(N-n^thyl-3-trif luoromethoxydnnamamido)rTX)iphinan f 8-homo- 1 7- 
ally1-4,5a-epoxy-3,14pKiihydraxy-6p-(N-met^^ 8-homo- 1 7-methyl-4,5a- 

epcocy-3,14p-dihyclToxy-6p^N^ 8-homo- 1 7-phenethyt-4,5a-epoxy- 

3, 1 4p-dihydroxy-6p-(N-methy1-3-tr if luoromethaxycinnamamicto)iTOrphinan 8-homo- 1 7-cydopropy1meihyt-4,5a-epoxy- 
3, 1 4p-dihydroxy-7p-(N-methyl-3-tr Hluoromethoxydnnarramkto)nx)iphinan, 8-homo- 1 7-allyl -4,5a-epoxy-3, 1 40-dihy- 
droxy-7p-{N-metriy]-3-trifluoron^^ 8-rx)nTO-17-mettyl-4,5a-epcxy-3,14p-dir^ 
(N-methyl-3-triflLJoromethoxydnnanrra 8-homo-1 7-phenethyl-4,5a-epoxy-3 1 1 4p-dihydroxy-7p-(N- 

rTretrTyl-3-triflxJO^ 1 7-cyclopropylmethy1-4,5a-epoxy-3 I 1 4p-dihydroxy-1 0-keto-6p-{N- 

metriyl-3-(3,4-dimethytphenyl)propiota 17-alIy1-4,5a-epoxy-3 P 14p<lihydruxy-10-keto-6p-^methy)-3- 
(3,4-dimethylphenyt)prop«olarrrio^]niorphinan, 17-metriyW,5a-epoxy-3,14p<li hydroxy- W 
dimethyiphenytjpropiolamidojmorphinan, 17-phenetriyW,5a-epcDcy-3,14p<lih^ 

dimethylphenyl)propjolamidoJmorphinan, 1 7-cydopropyimethyl-4,5a-epoxy-3, 1 4ft 1 5p-trihydroxy-6p-[N-methyt-3-(3,4- 
dimethylphenyl)propiolamidojmorphinan, 1 7-allyl-4,5a-epoxy-3, 1 4p,15p-trihydroxy-6p-[N-methyi-3-(3,4-dimethylphe- 
nyl)propiolamido]morphinan, 1 7-methy1-4,5a-epoxy-3, 1 4p, 1 5p-trihydroxy-6p-[N-meihyi-3-(3,4-dimethylphenyl)propi- 
olamidojmorphinan , 1 7-phenethyi-4,5a-epoxy-3, 1 4p, 1 5p-trihydraxy-6p-[N-metr^^ 

amjdo]morphinan. 1 7-cyclopropytmethyl-16-cyano-4,5a-€poxy-3, 1 4p-dihydraxy-6p-[N-methyl-3-(3,4-dimethyiph8- 
ny1)propk)lamido]morphinan, 1 7-aJlyl-1 6-cyano-4,5a-epoxy-3, 1 4p-dihyoVoxy-6p-[N-methy1-3-(3 > 4-dimethytph€nyi)propi- 
olamkio]-morphinan, 17-irretrryl-16<yano-4,5a-epoKy^,14p^ 
amkto]morphinan, t7-phene#iyM6-cy£Uio^,5a-ep^ 

mio5o]morphinan, 8-nor-1 7-cydopropy1methyM ( 5a-epoxy-3, 1 4p-dihydroxy-6p-{N-m8thyl-3-(3 ( 4-dimethy1pheny1)pf0pi- 
olamido]morphinan, 8-nor-17-allyl-4,5a-epoxy<U4PKiir^ 
amtdolmorphinan, 8-nor-17-metriy}-4,5a-epcKy-3,14p^ir^ 
mido]morphinan, 8-rior-17-phene^-4,5a-epoxy-3,14p<iih^ 

mido]morphinan, 8-homo-1 7-cydopropylmethyl-4,5a-epGxy-3, 1 4p<iihydroxy^p-{N-nriethyt-3-(3 1 4^im 
piolamidolmorphinan, 8-horrKH7-allyl-4,5a-epoxy-3,14pKfiri^^ 
mido]-morphinan, 8-horno-17-methyl-4,5a-epoo(y-3,14p-dihydroxy-6p-[N-met^^ 

midoimorphinan, 8-rx>rTKM7-phenetrTyl-4,5a-epc^ 3-(3,4<jimethyiphenyl)pro- 
piolamidojmof phinan, 84iorTx>17-cyclopfopylmetr^ 

nyljpropiolamidolmorphinan, 8-homo-1 7-allyJ-4,5a-epoxy-3, 1 4p<lihydroxy-7p-^-methyl-3-(3,4-dimelhy!phenyi)propi- 

olamidojmorphinan, 8-homo-1 7-methy1-4,5a-epoxy-3, 1 4p<lihydroxy-7p-[N-methyl-3-(3 r 4<Jimethylphenyl)propiol- 

amidolmorphinan, 8-honx>-17-pfcenethy!-4,5a-epG^^ 

mido]morphinan, 17-cydopropylme*riy1-4.5a-epoxy-3,14p^ 

mido]morphinan, 1 7-allyl -4,5a- epoxy-3,14p-ojhydro«y-7a-[N-methyl-tra 

morphinaa 17HTiethy.A5a-epoxy-3,t4^rry^^ 

17-prtenethyM.5a-epoxy^ f 14p<iiriydroxy-7a 17-cydo- 
propytmefrhyM/fc^epo 17-allyl- 
4,5a-epoxy-3, 1 4p<iitydroxy-8a-[N-m 1 7-methyJ-4,5a-epoxy- 

3,14p-dirtydroxy-8a-{N-methyt^ 17-phenethyl-4,5a-epoxy-3,14p- 
dihydroxy-8a-[N-methyMra 1 7-cydopropylmethyl-4,5a-epoxy-3,14p- 

dihydroxy-1^itix)-6a-[NHT)elhyl-traris-3 17-al I y1-4,5a-epoxy-3,t4p-di hy- 

droxy-! -nitro-6a-lN-metrTyl-trare 1 7-methyl-4.5a-epoxy-3, 1 4p-di hydroxy - 

1 -nrtro-6a-[N-methyl-trans-3-(4-^ 1 7-phenethyi-4,5a-epoxy-3 , 1 4p-dihydroxy-1 - 

nitro-6a-{N-rriethyl-traris-3~(4-br^ 1 7-cydopropylmethyl-4,5a-epoxy-3,1 4p-dihy- 

droxy-7p-{N-metriy1-trans-3-{4-fr^ 1 7-allyl-4,5a-€poxy-3, 14p-dihydroxy-7p-{N- 

metr^-trans-3-(4-brorra^2-fo^ 1 7-methyt-4,5a-epoxy-3, 1 4p-dihydroxy-7p-[N-methyl-trans- 

3^4*roftx)-2-thi©nyl)aci7iamio^]^rphinan, 17-phenetriyt-4 P oa-epQxy-3,14pKJihy^^ 

bromo-2-thieny0acrylamxio]morphinan, 1 7-cydopropylmethyl-4,5a-epoxy-3,1 4p-dihydroxy-8p-[N-methyl-trans-3-(4- 

bromo-2-thieny0acrylamick5]morphinan I 1 7-allyi-4,5a-epoxy-3,1 4p-dihydroxy-8p-[N-methyi-trans-3-(4-brorno-2- 

thienyl)acrylamido]morphinan, 17-me1hyf-4,5a-epoxy-3,14p-dirTydro^ 

lamjdo]morphinan, 1 7-phenethyt-4,5a-epoxy-3, 1 4pHdihyoYoxy-8p-[N-methyl-trans-3-(4-bro 

midojmorphinan, 1 7-cydopropylmethyl-4,5a-epoxy-3. 1 4p-dihydroxy- 1 -nrtro-6p-[N-methyt-trans-3-(4-bfomo-2- 

thienyl)acrylamido]morphinan, 1 7^llyM,5a-epoxy-3,14p-dihydroxy-1 -nto^ 

thienyOacrylamidoJmonphinan, 1 7-methyl-4,5a-epoxy-3, 1 4p-di hydroxy- 1 -nrti^6p-[N-metriyl-trans-3^4-brorno-2^ 
thienyt)acrylamidoJmonphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4p-dihydroxy-1 -nrtro-6p-[N-metrryl-trans-3-(4-bfomo-2- 
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lhienyl)acrytemido]morphinan, 17K^opropy1m8thylA5a-epoxy-3J4^ 

bromo-2-thieny0acrylamkJo]morphirian, 1 7-aIlyM,5a-epoxy-3, 1 4p-<iihydroxy-1 0-keto-6a-[N-methyl-trans<3-(4-brorrio- 
2-thienyOaaylamidoJmorphinan. 17-rnethyM,5a-epoxy3,14p<liriydr^ 

thienyl)acrylamido]morphinan, 1 7-phenethy!-4,5o-epoxy-3 , 1 4p-dihydroxy- 1 (>ketD-6a-[N-methy1-trans-3-(4-bronx>-2- 
thienyl)acrylamido]morphinan, 1 7^dopropyhrieth>4-4,5a-epco(y-3, 1 4p. 1 5p-trihydroxy^-[NHTi^hyhtrans^-(44yomo- 

2- thienyl)aaylamkk)]morphinan > 17^llyK5a-epoxy-3,t4p,15p4rihydr^ 
thienyl)acrytamkto]morphinan p 17HroethyK5a-epoxy-3,14pJ5p-m>^ 

thienyi)acryiamido]morphinan, 1 7-phenethy1-4,5a-epoxy-3, 1 4p, 1 5Hnhydroxy-6a-[N-methyl-trans-3-(4-brorno-2- 
thienyl)acryiamkto]morphinan, 1 7-cydopropytmethyi- 1 6~cyano-4,5a-epoxy-3, 1 4p<lihydroxy-6a-[N-metfTyl-trans-3-(4- 
brom(>2-thienyl)aCTylamido]morphinan, 17^l!yM6K^arK>A5a-epoxy-3J4pHjih^ 
bfoma-2-thtenyf)aCTylamidoJmorphinan, 17HTietrtyl-16-cyarioA5a-ep(>xy-3.14p^ 
brom^-thien^aayiamidoJmcHphinan, 17^henetr^-16Kyanc^,5a-epoxy-3,14^r^ 
bromo-2-thienyl)aaylamidoJmorphinan, 8-nor-1 7^dopropylmetriyW.5a-epo^^.14p^ 

3- (44Dromo-2-thleny0acrylamido]morphinan > 8ror-17-allyl^5a-epoxy-3,t4pKiirtydra 
lxomo^-thtenyl)ac^amidojmoiphinan t 8-nor-1 7-me*hyl A5a-epoxy^. Hp^ihydiwy^ 
2-thierTyi)acry1amtdo]morphiiTan > 8-nor-1 7^enetrtyl^5a-epoxy-3J4p<lihYdra^^ 
thienyl)acryl amldo]morphinan, 8^nio-1 7-cydcpropytmethyt^.^ 

bromo-2-thienyi)acrylamido]morphinan, 8- homo- 1 7-allyl-4,5a-epoxy-3, 1 4p-dihydraxy-6a-[N-methyI-trans-3-(4-bromo- 
2-thienyl)aCTylamido]mofphinan, 8-homo-1 7HTiethyW,5a-epoxy-3 J 4p^hydrc*^^ 
thienylJacryiamkJoJmorphinan, 84ionx>-t7i)henethyM,5a-epoxy^ 

thiert^Jaci^midojmoiphinan, 8-homo-l 7-cyck3propylm€*fryl -4,5a-epaxy-3 J4p^hy*oxy-7a-[N-melhy»-trans-3-(4- 
bromo-2-thienyl)aCTytamidoJmorphinan, 8-homo-1 7^llyW,5a-epoxy^,14p^lTydroxy-7a^ 
2-thieny0acrytamido]morphinan, 8-homo-1 7^ethyM,5a-epoxy-3 > 1 4p^iydraxy-7a^me1hy1-trans-3^4^romo-2- 
thierryl)acrylamkJo]morph Inan, 8-homo-1 7-phenethy1-4,5a-epoxy-3, 1 4p<Hrtydro*y-7a^methyl^^ 
thienyt)acrylamkjo]morphinan f 1 7-cyctopropyimethyi-4 p 5a-epoxy-3, 1 4p-dihydraxy-1 0-keto-6p-[N-methyl-trans-3-(4- 
bromo-2-thienyl)aCTytamicloJmorphinan ( 1 7-alIy!-4,5a-epoxy-3, 1 4p-dihydroxy-1 C)-keto-6p-[N-methyl-trans-3-(44xonrx>- 
2-thienyl)aaylamido]morphinan, 1 7-methyl-4,5a-epoxy-3 > 1 4p-dihydroxy-1 0-kBto^p^methyl^n&-3K4*ronrx>-2- 
thienyl)acrylamido]morphinan, 1 7-phenethyf-4 > 5a-epoxy-3,1 4p<lihydraxy-10-keto-6p^methyl-trans-3 
thierryt)acrylamido]morphinaa 1 7<yctopropyImethyl-4,5a-epoxy-3. 1 4ft 1 5p-trihydraxy^HN-methyl-tran6-3-(4-bronr(o- 

2- thienyl)aaylamido]morphinan i 17-allyW,5a-epoxy^,14p,15p~trihydroxy^ 

thieny»)acrylamido]morphinan f 1 7-nrethyM,5a-epoxy-3 ,1 4p,1 5p-trih^roxy^p-[^methyl-trans^3-(4^romo-2- 

thienyl)acrylamido]morphinan, 1 7-phenethyl-4,5a-epQxy-3, 1 4p, 1 5p-tri hydroxy-6p-[N-methyltrans-3-(443romo-2- 
thieny*)acrylamido]morphinan, 1 7-cyclopropyl methyl-1 6-cyano-4.5a-€poxy-3,1 4p-dihydroxy-6p-[N-methy»-trans-3-(4- 
bromo-2-thienyl)acrylamidoJmorphinan, 17-allyM6-c^no^ ( 5a-epoxy-3J4p<Jihydrc^ 
brario-2-thienyl)aCTyfamido]niorphinan, 1 7-methyl-1 6-cyano-4,5a-epoxy-3, 1 4p-dihydraxy-6p-[N-methyl-trans-3- (4- 
bromo-2-thieny1)acrytamidoJmorphinan, 17iDhenethyl-16K^nc^,5a-epoxy^4p^^ 

bromo-24hienyl)aaylarnido)morphinan, 8-nor-1 7-cydopropylmethyi-4,5a-epoxy-3, 1 4p-dihydraocy^6p-[N-methyl-trans- 

3- (4^onx>-2-thienyl)aaylamick)]morphinan, 8-nor-1 7-allyt^,5a-€poxy^,1 4p<lihydraxy-6p-[N^ethyKtians-3-{4- 
bromo-2-thienyOacrylarnidoJmorphinan, 8-nor-1 7-methyl-4,5a-epaxy-3, 1 4^>rydroMy-6p-[N^ethyl-trans^-(4^ofTX>- 
2-thienyl)acrylamkio]morphjnan t 8™r-17^henethyM,5a-epc*y-^ 

thienyl)acrylamkto]morphinan p 8-homo-1 7-cyc»opropytmethyl-4 t 5a-€poxy-3.1 4p<liriydraxy^p-[N-metriyRr^ 
bromo-2-thienyl)acrytamidoJmorphinan ( a-homo-1 7-allyi-4,5a-epoxy-3, 1 4p<lihydroxy^p-[N^ett^trans-3-(4-bromo- 
2-thienyi)aCTylamWoJmorphinan, 8-homo-1 7nriethyl<5a-epoxr3.14p^ihydro^ 
mieriyl)acrylamido]nrorphinan, 8-homo-17^hene^^,5a-€poxy-3.14p^ihyo^ 
thienyl)acrylamido]morphinan f 8-homo-1 7-cyclopropylnietrjyM,5a-epcKY3^ 

bromo-2-thienyl)acryiaiTTido]rnorphinari, 8-homo-1 7-al lyl-4,5a-epaxy-3, 1 4pKiihydraxy-7p-[N-methyl-trans-3-(4-bromo- 

2-thienyl)acrylamklo]morphinan, 8-homo-1 7HTietrTyM,5a-epoxy-3,14p<iihydroxy^^ 

thienyl)aci7lamido]morphinan p 8-homc-17iDhenethyM,5a-epGxy-3,14^ 

thienyI)acrytemkk)]morphinan, but the present invention is not limited to these compounds. 

[0029] Furthermore, the compound of the present invention includes the (+) form, (-) form and (±) form. 

[0030] The compound of general formula (l-B) : 
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(I-B) 



(wherein _ represents a double bond or single bond; 

R 2 ' represents a hydrogen atom, a hydroxy group, an alkanoytaxy group having 1 - 5 carbon atoms, and an altoxy 
group having 1-5 carbon atoms; 

R* represents -A'-B-R 11 * (where, A' represents -NKR^C^Y)-, N(R 12 )C(=Y)Z-, -N(R 12 )- or -N(R 12 )S02- (where, Y, 
Z and R 1 2 are the same as previously defined, and wherein R 1 2 may be identical or different), R 1 1 is a hydrogen 
atom or the basic skeleton group A, and B is the same as previously defined); 

R 4 represents a hydrogen atom, a straight chain or branched chain alkyi group having 1 - 5 carbon atoms, or an 
alkanoyl group having 1 - 5 carbon atoms; 

R 10 represents a hydrogen atom, a hydroxy group, an alkanoyloxy group having 1 - 5 carbon atoms, or an alkoxy 
group having 1 - 5 carbon atoms; and the general formula (l-B) includes the (+) form, (-) form and (±) form), and 
related modes of the present invention, can specifically be obtained by the following procedure. 

[0031] The compound indicated with general formula (l-B), which is a related mode of the present invention, 
wherein A' is -N(R 12 )C(=Y)-, -N(R 12 )C(=Y)Z-, or -N(R 12 )SO|r (where Y represents O or a and Z represents O. NH or 
S, and R 12 is the same as previously defined), can specifically be obtained with the following procedure. 
[0032] In general, as shown in Chart 1 , said compound can be obtained by condensing the carbcxytic acid deriva- 
tive represented with general formula (III) (wherein B and R 11 are the same as previously defined), the formic acid 
derivative represented with general formula (IV) (wherein Z, B and R 1 r are the same as previously defined), the isocy- 
anic acid or isothiocyanic acid derivative represented with general formula (V) (wherein B and R 1 r are the sane as pre- 
viously defined), or the sulfonic acid derivative represented with general formula (VI) (wherein B and R 11 are the same 
as previously defined) and so forth with the 6-amino form represented with general formula (II) (wherein R 1 , R 2 ' R 4 and 
R 1(r are the same as previously defined, and E represents NHR 12 (wherein R 12 is the same as previously defined). 



20 



EP 0 663 401 B1 




21 



EPO 663 401 B1 



5 



10 



15 



20 



25 




(W) 



Chart 1 



[0033] The 6-amino form used in this condensation can specifically be obtained by the following process. 
35 [0034] As shown in Chart 2, the 6a-amino form represented with general formula (llaal) (wherein R 1 , R 2 , R 4 , and 
R 10r are the same as previously defined, and R 12 ' represents a straight chain or branched chain alkyt group having 1-5 
carbon atoms or an aryl group having 6-12 carbon atoms) is obtained by mixing in solvent the 6-keto form represented 
with general formula (Vila) (wherein R 1 , R 2 *, R 4 ', and R 10r are the same as previously defined) and the primary amine 
represented with general formula (VIII) (wherein R 12 " is the same as previously defined) followed either by the addition 
40 of a suitable amount of acid and hydrogenation in the presence of a metal catalyst, or reduction with a metal hydride 
reducing agent in the presence of acid. The hydrogenation reaction is preferable for obtaining the a-amino form with 
high selectivity. However, although the ratio varies according to the simultaneously in the case of reduction by metal 
hydride reducing agent, and is preferable in that a compound having the desired stereochemistry can be obtained by 
using ordinary separation and purification methods. In addition, this is also useful as a process for obtaining the amino 
45 form with a substrate having functional groups such as olefins and so forth that end up reacting under conditions of 
hydrogenation. In the case of reduction by a hydrogenation reaction, 1-30 equivalents, and preferably 1-10 equivalents, 
of amine is used. Although any solvent can be used for the solvent provided it is inactive under conditions of hydrogen- 
ation, examples of which include alcohol solvents such as methanol and ethanol, ether solvents such as THF, ether, 
DME and dioxane, and aromatic hydrocarbon solvents such as benzene and toluene, alcohol solvents are used prefer- 
so ably and methanol is used particularly preferably. Although any acid can be used for the acid provided that it normally 
forms a salt with an amine, examples of which include inorganic acids such as hydrochloric acid, hydrobrorrric acid, sul- 
furic acid and phosphoric acid, sulfonic acids such as methanesulfonic add and p-toluenesulfonic acid, and organic 
acids such as benzoic acid, acetic acid and oxalic acid, hydrochloric acid, sulfuric acid and methanesulfonic acid are 
used preferably. Satisfactory results are usually obtained by using hydrochloric acid in an amount that is 1 equivalent 
55 less than the total amount of base. These acids can be added to the reaction system by first converting the substrate 
and reaction agents into salts. Although all metal catalysts can be used that are normally used in hydrogenation reac- 
tions, examples of which include platinum catalysts such as platinum oxide and platinum hydroxide, palladium catalysts 
such as palladium hydroxide and palladium-carbon, and nickel catalysts such as Raney nickel, a platinum catalyst, and 
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particularly platinum oxide, is used preferably. Although the reaction can be carried out at a reaction temperature from 
-30°C to 80°C, and preferably from -tO°C to 50°C, and hydrogen pressure from 1 to 100 atmospheres, and preferably 
from 1 to 30 atmospheres, favorable results are usually obtained at room temperature and normal pressure. 
[0035] When reducing with a metal hydride, the amount of amine used is from 1 to 30 equivalents, and preferably 

5 from 1 to 15 equivalents. Although examples of solvents used include alcohol solvents such as methanol and ethanol, 
ether solvents such as THF, ether, DME and dioxane, and aromatic hydrocarbon solvents such as benzene and toluene, 
alcohol solvents are used preferably, while methanol is used particularly preferably. Although any acid can be used for 
the acid present in the reaction provided it normally forms a salt with amines, examples of which include inorganic acids 
such as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric add, sulfonic acids such as methanesulfonic 

10 acid and p-tduenesuttonic acid, and organic acids such as benzoic acid, acetic acid and oxalic acid, hydrochloric acid, 
sulfuric acid, methanesulfonic acid and so forth are used preferably, in addition, these acids can be added to the reac- 
tion system by first converting the substrate and reaction agents into salts. Metal hydride reducing agents that can be 
used to carry out the reaction are those which are relatively stable under conditions in which acid is present examples 
of which include sodium borohydride, sodium cyanoborohydride, zinc borohydride, sodium tri acetoxyborohydride, 

is tetramethylammonium triacetoxyborohydride and borane-pyridine, with sodium cyanoborohydride being used particu- 
larly preferably. Although the reaction can be carried out at a reaction temperature from -30°C to 100*0, and preferably 
from -10°C to 50°C, satisfactory results are usually obtained at room temperature. 
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Chart 2 



[0036] As shown in Chart 3, the 60-amino form represented with general formula (Ila02) (wherein R 1 , R 2 ", R 4 ', R 10 " 
and R 12 * are the same as previously defined) can be obtained from the 6-keto form represented with general formula 

40 (Vllb) (wherein R 1 , R* R 4 ', and R 1(r are the same as previously defined) with the three steps descrtoed below. 

[0037] In the first step, the ketone form is reacted with a secondary amine form having at least one benzyl substit- 
uent group represented with general formula (IX) (wherein R 1Z is the same as previously defined) in the presence of 
acid to obtain the iminium intermediate represented with general formula (X) (wherein R 1 , R 2 *, R 4 ' , R 1(r and R 12 are the 
same as previously defined). It is desirable that the reaction be allowed to proceed while removing the water formed 

45 either by azeotropic distillation or using a dehydrating agent. 1-30 equivalents, and preferably 1-10 equivalents, of the 
secondary amine are used. Although any acid can be used for the acid present in the reaction provided it normally 
forms a salt with amines, examples of which include inorganic acids such as hydrochloric acid, hydrobromic acid, sul- 
furic acid and phosphoric acid, sulfonic acids such as methanesulfonic acid and p-toluenesutfonic acid, and organic 
acids such as benzoic acid, acetic add and oxalic acid, hydrochloric acid, sulfuric acid, methanesulfonic acid and ben- 

so zoic acid are used preferably, while hydrochloric acid and benzoic acid are used particularly preferably. Processes are 
preferably carried out wherein these acids are added to the reaction system are first converting the substrate and reac- 
tion agents into salts. Moreover, in the case of carrying out the reaction in the presence of weak acid, preferable results 
may be obtained by adding strong acid to the reaction system as an acid catalyst, examples of which include inorganic 
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid, and sulfonic acids such as meth- 

55 anesuHontc acid and p-toluenesutfonic acid, with p-toluenesuHonic acid and so forth being particularly preferable. 
Examples of reaction solvents that can be used include ether solvents such as THF, ether, DME and dioxane, halogen 
solvents such as dichloromethane and chloroform, aromatic hydrocarbon solvents such as benzene, toluene and 
xylene, ester solvents such as ethyl acetate and methyl acetate, as well as mixed solvents of these. When using an ordi- 
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nary Dean-Stark water separator for the purpose of removing water, solvents having excellent azeotropic efficiency and 
water separation efficiency, examples of which include aromatic hydrocarbon solvents such as benzene and toluene, 
are used preferably. At this time, the mixing in of an amount of a solvent such as ethyl acetate or THF to an extent which 
does not decrease water separation efficiency for the purpose of lowering the azeotropic temperature may yield more 
s favorable results. 

[0038] Although the reaction temperature is considered to be from 40°C to 200°C, and preferably from 50°C to 
150°C, satisfactory results are obtained from 50°C to 130°C. In addition, it has also been a found that a new process is 
effective wherein water is continuously removed by filling a continuous Soxhlet extractor with a dehydrating agent. 
Although any of the solvents mentioned above can be used for the solvent in this case, ether solvents, ester solvents 

10 and aromatic hydrocarbon solvents are used preferably, while THF, DME, ethyl acetate, benzene and toluene are used 
particularly preferably. Although examples of dehydrating agents include molecular sieves as well as inorganic dehy- 
drating agents such as anhydrous calcium sulfate, anhydrous copper sulfate, anhydrous sodium sulfate, anhydrous 
magnesium sulfate and calcium chloride, molecular sieves are used particularly preferably. The amount used is from 1 
to 100 times, and preferably from 1 to 30 times as converted from their water retention and the theoretical amount of 

is water formed. Although the reaction temperature is considered to be from 40°C to 200°C, and preferably from 50°C to 
150°C, satisfactory results are obtained from 50° C to 120°C. In addition, the reaction can also be carried out by directly 
adding the dehydrating agent to the reaction system. Examples of dehydrating agents include molecular sieves, inor- 
ganic dehydrating agents such as anhydrous calcium sulfate, anhydrous copper sulfate, anhydrous sodium sulfate, 
anhydrous magnesium sulfate and calcium chloride, and titanic compounds having dehydrating properties such as 

20 tetraisopropoxy titanium and titanium tetrachloride. In this case as well, the amount used is from 1 to 100 times, and 
preferably from 1 to 30 times as converted from their water retention and theoretical amount of water formed. Although 
the reaction temperature is considered to be from -80°C to 100°C, satisfactory results are obtained from -30° C to 50°C. 
[0039] In the second step, the product of the first step is converted to the 6-N-alky^N-benzyiamino form repre- 
sented with general formula (XI) (wherein R 1 , R* R 4 , R 10P and R 12 are the same as previously defined) by reducing 

25 with a metal hydride reducing agent without isolating the iminium salt. Although the solvent used in the first step may 
continue to be used for the solvent of this reaction, favorable results are obtained by adding alcohol solvents such as 
methanol and ethanol, particularly preferably methanol. The reaction may naturally also be carried out by distilling off 
the reaction solvent in the first step and using only alcohol solvents such as methanol or ethanol. Metal hydride reducing 
agents that can be used to carry out the reaction are those which are relatively stable under conditions in which acid is 

30 present, examples of which include sodium borohydride, sodium cyanoborohydride, zinc borohydride, sodium triace- 
tOKyborohydride, tetramethylammonium triacetcocyborohydride and borane-pyridine, with sodium cyanoborohydride 
being used particularly preferably. The reaction temperature is from -20°C to 1 50°C, and preferably 0°C to 1 20°C. The 
6-N-alkyl-N-benzylamino form obtained here represented with general formula (XI) (wherein R 1 f Rp, R 4 ', R 10 ' and R 12 " 
are the same as previously defined) can also be obtained by carrying out the reductive amination process using a metal 

35 hydride reducing agent of Chart 2 while using a secondary amine. Moreover, if these processes are carried out using 
corresponding secondary amines, the compound of general formula (l-B) can also be obtained wherein A is -NR 12 '-. 
[0040] In the third step, a benzyl group is removed under hydrogenolytic conditions to form the 60-amino form 
(Ilap2). In this step, good results are obtained by either first convening the substrate to a salt using an inorganic acid 
such as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid, a sulfonic acid such as methanesulfonic 

40 acid, p-toluenesulfonic acid and camphasuffonic acid, or an organic acid such as benzoic acid, acetic acid, oxalic acid 
and phthalic acid, and preferably hydrochloric acid or phthalic acid, or carrying out the reaction by adding suitable 
amounts of these acids. Since there are cases in which the resulting secondary amine salt can be purified as a crystal 
depending on the acid, selection of the acid is important For example, in the case of a compound wherein R 1 is a cydo- 
propylmethyl group, R 2 * and R 1Qr are hydroxy groups, R 1? is a methyl group, and R 4 is a hydrogen atom, a crystalline 

45 salt that can be easily purified is obtained when phthalic acid is used for the acid. Although any solvent can be used for 
the reaction solvent provided it is inactive under conditions of hydrogenation, examples of which include alcohol sol- 
vents such as methanol and ethanol, ether solvents such as THF, ether, DME and dkwane, and aromatic hydrocarbon 
solvents such as benzene and toluene, alcohol solvents are used preferably and methanol is used particularly prefera- 
bly. Although all metal catalysts can be used that are normally used in hydrogenation reactions, examples of which 

so include platinum catalysts such as platinum oxide and platinum hydroxide, palladium catalysts such as palladium 
hydroxide and palladium-carbon, and nickel catalysts such as Raney nickel, a palladium catalyst, and particularly pal- 
ladium-carbon, is used preferably. Although the reaction can be carried out at a reaction temperature from -30°C to 
80° C, and preferably from -10°C to 50°C, and hydrogen pressure from 1 to 100 atmospheres, and preferably from 1 to 
30 atmospheres, favorable results are usually obtained at room temperature and normal pressure. 

55 
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[0041] In addition, in the reductive amination reaction shown in Chart 2, a primary amino form can be obtained by 
using ammonium acetate instead of primary amine or using dibenzylarnine in the process shown in Chart 3, or reducing 
with borane or under hydrogenation conditions after converting Ketone into an oxime using the process described in the 
35 literature (J. Med. Chem., 27, 1727 (1984)). This primary amino form can be converted to a secondary amino form by 
going through two steps consisting of acyiation and reduction, and this is useful as a different route for obtaining the 
secondary amino form. 

[0042] Among the 6-amino forms synthesized as shown above, the compound wherein R 10 is a hydrogen atom in 
particular is obtained using a process similar to Charts 2, 3 and 4 and using the 3-dehyd roxy-6-keto form represented 

40 with general formula (Vile) (wherein R 1 , R 2 * and R 4 ' are the same as previously defined, for the starting material, which 
is obtained by using as substrate the 3-hydroxy-6-keto form represented with general formula (VI Ic) (wherein R 1 , R e 
and R 4 are the same as previously defined, according to the scheme shown in Chart 6. In addition, the intermediate 
wherein R 10r is a silcxy group is obtained using a process similar to Charts 2, 3 and 4 and using for the starting material 
the 3-siloxy-6-keto form represented with general formula (VI If) (wherein R 1 , R 2 * and R 4 ', are the same as previously 

45 defined, and G represents an alkylsilyl group) which is obtained from the 3-hydrcocy-6-keto form (Vile) according to the 
scheme shown in Chart 7. 

[0043] Namely, as shown in Chart 6, in the first step for obtaining the 3-dehydroxy-6-keto form represented with 
general formula (Vile) (wherein R 1 , R 2 * and R 4 are the same as previously defined, trrf luoromethanesulfonic anhydride 
is allowed to act on phenolic hydroxyl groups in the presence of base to obtain the trifrate form represented with general 

so formula (VI Id) (wherein R 1 , H z and R 4 are the same as previously defined. Although examples of reaction solvents that 
can be considered include halogen solvents such as dichloromethane and chloroform, ether solvents such as THF. 
ether, DME and dioxane, and amines having large steric hindrance that can be used as solvents such as 2,6-lutidine 
and diisopropyt ethyl amine, halogen solvents are used preferably, while chchlorornethane is used particularly prefera- 
bly Although examples of coexisting bases include tertiary amines such as triethyl amine, diisopropyl ethyl amine and 

55 proton sponge®, as well as pyridine, 2,6-lutidine and imidazole, 2,6-lutidine is used preferably. Although the reaction 
can be carried out at a temperature from -30°C to 50°C, satisfactory results are usually obtained at a temperature from 
0°C to room temperature. 

[0044] In the second step, the trifrate form is reduced with formic acid in the presence of phosphine ligand and base 
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using a palladium catalyst Although examples of solvents that are used include amines that can be used as solvents 
such as triethyl amine and diisopropyl ethyl amine, ether solvents such as THF, ether, DME and dioxane, aromatic 
hydrocarbon solvents such as toluene and benzene, alcohol solvents such as methanol and ethanol, and aprotic dipolar 
solvents such as DMF and DMSO, DMF is used particularly preferably. Although examples of palladium catalysts that 
are frequently used include zero-valency complexes such as tetrakis(triphenylphosphine) palladium and bisfbenzyli- 
denacetone) palladium, and bivalent complexes such as palladium acetate and palladium chloride, palladium acetate 
is used normally. Although examples of phosphine ligands used include monoderrtate phosphines such as trimethyl- 
phosphine. triethytphosphine, triphenyiphosphine and tris(o-tolu)phosphine, and bidentate phosphines such as 
bis(diphenylphosphino)methane, 1,2-bis-(diphenylphosphino)ethane, 1,3-bis-(diphenylphosphirto)propane and 1,1'- 
bis-diphenylphosphino ferrocene, 1 ,r-bis-cfiphenylphosphino ferrocene is used particularly preferably. Although exam- 
ples of coexisting bases include amines such as triethyl amine and diisopropyl ethyl amine, and inorganic salts such as 
silver carbonate, sodium acetate and potassium acetate, triethyl amine is used preferably. Although the reaction can be 
carried out at a temperature from 0°C to 150°C, satisfactory results are usually obtained from room temperature to 
80°C. 




[0045] As shown in Chart 7, in order to obtain the 3-sitaxy-6-keto form represented with general formula (VIH) 
(wherein R 1 , R 2 * and R 4 are the same as previously defined, and Q represents an alkylsflyl group), the 3-hydroxy-6-keto 
form represented with general formula (VI Ic) (wherein R 1 , R 2 * and R* are the same as previously defined) should be 
reacted with silytchloride in the presence of base. Although examples of silyt chlorides include trimethytsilyl chloride, 
triphenylsilyl chloride, t-butyldimethylsilyl chloride and diphenytmethylsilyl chloride, t-butyldimethylsiryl chloride is used 
preferably. Although examples of bases that are used include tertiary amines such as triethyl amine, diisopropyl ethyl 
amine and proton sponge®, as well as pyridine, dimethytaminopyridine and imidazole, imidazole is used preferably. 
Although examples of reaction solvents include halogen solvents such as dichloromethane, chloroform, carbon tetra- 
chloride and 1,2-dichloroethane, ether solvents such as ether, THF, DME and dioxane, and pyridine, dichloromethane 
is used preferably. The reaction can be carried out at a temperature from -80°C to 100°C, and particularly preferably 
results are obtained in the vicinity of 0°C to room temperatura Although the reaction can be carried out tor 5 to 300 min- 
utes, with respect to compounds wherein lines parallel to the solid and broken lines are single bonds and R 5 * and R 6 
collectively are O in particular, since there are cases in which the 6th position ketone group also ends up being enols- 
irylated as the reaction time is prolonged, a reaction time of 5 to 60 minutes is preferable. 
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[0046] As shown in Chart 8, compounds wherein X is NR 12> can be obtained by condensing the 6-amino form 
obtained in the processes shown in Charts 2 and 3 and represented with genera) formula (lla) (wherein R 1 , R 2 *, R 4 ', R 1<r 

20 and R 1? are the same as previously defined) with the carboxyiic acid and carboxytic acid derivative represented with 
general formula (III) (wherein B and R 11 ' are the same as previously defined), the formic acid derivative represented 
with general formula (IV) (wherein Z, B and R 1V are the same as previously defined), the isocyanic acid and isothiocy- 
anic add derivative represented with general formula (V) (wherein B and R 11 ' are the same as previously defined), or 
the sulfonic acid derivative represented with general formula (VI) (wherein B and R 11 ' are the same as previously 

25 defined). Condensation with carboxytic acid derivative can be performed either by reacting the 6-amino form with acid 
chloride or acid anhydride that reacts in the presence of base, or by reacting with the carboxyiic acid itself using N.NT- 
dk^cfohexylcarbodiimide (DCC), 1,V<arbonyldiimidazde or bis-(2-oxo-3*oxazolidinyl)phosphinic chloride (BOPCI). 
Rom 1 to 20 equivalents, and preferably from 1 to 5 equivalents, of acid chloride or acid anhydride are used. Although 
examples of reaction solvents that are used include halogen solvents such as dichloromethane, chloroform, carbon tet- 

30 rachtoride and 1 ,2-dichloroethane, ether solvents such as ether, THF, DME and dioxane, pyridine, water or a mixed sol- 
vent of the above, chloroform or a mixed solvent of THF and water is used particularly preferably when using acid 
chloride, while pyridine is used particularly preferably as both base and solvent in the case of using acid anhydride. 
[0047] Although examples of bases that are used include tertiary amines such as triethyl amine, diisopropylethyl 
amine and proton sponge, organic bases such as pyridine, dimethylaminopyridine and imidazole, and inorganic bases 

35 such as potassium carbonate, sodium carbonate, sodium bicarbonate, sodium hydroxide and potassium hydroxide, sat- 
isfactory results are usually obtained using from 1 to 20 equivalents, and preferably from 1 to 5 equivalents, of triethyl 
amine when using chloroform as the solvent, and from 1 to 20 equivalents, and preferably from 1 to 5 equivalents, of 
potassium carbonate, sodium carbonate or sodium bicarbonate in the case of using a mixed solvent of THF and water. 
The reaction can be carried out over a range of -80°C to 100°C and particularly preferable results are obtained from 

40 0°C to room temperature. In the case of using DCC for the condensing agent, from 1 to 20 equivalents, and preferably 
from 1 to 5 equivalents, are used. Although examples of reaction solvents used include halogen solvents such as 
dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichtoroethane, and ether solvents such as ether, THF, DME 
and dioxane, dichtoromethane and chloroform are used particularly preferably. Art hough examples of bases present in 
the reaction include tertiary amines such as triethyl amine, diisopropylethyl amine and proton sponge, and organic 

45 bases such as pyridine, dimethylaminopyridine and imidazole, from 0.01 to 2 equivalents of dimethylaminopyridine is 
used particularly preferably. Although the reaction can be carried out over a range of -80° C to 100°C, particularly pref- 
erable results are obtained in the vicinity of 0°C to room temperature. In the case of using 1 ,1 '-carbonyidiimidazole for 
the condensing agent from 1 to 20 equivalents, and preferably from 1 to 5 equivalents, are used. Although examples 
of reaction solvents that are used include ether solvents such as ether, THF, DME and dioxane, and halogen solvents 

so such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroef hane, THF is used particularly preferably. 
Although the reaction can be carried out over a range of -20°C to 120°C, a temperature in the vicinity of room temper- 
ature to 100°C is particularly preferable. In the case of using BOPCI for the condensing agent, from 1 to 20 equivalents, 
and preferably from 1 to 5 equivalents, are used. Although examples of reaction solvents that are used include halogen 
solvents such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, and ether solvents such as 

55 ether, THF, DME and dioxane, dichloromethane and chloroform are used preferably. Although examples of base 
present in the reaction include tertiary amines such as triethyl amine, diisopropylethyl amine, proton sponge and N- 
ethylpiperidine, and organic bases such as pyridine, dimethylarninopyridine and imidazole, from 1 to 20 equivalents, 
and preferably from 1 to 5 equivalents of N-ethyipiperidine is used particularly preferably. Although the reaction can be 
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carried out over a range of -80°C to 100°C, particularly preferable results are obtained at a temperature from 0°C to 
50°C. 

[0048] Condensation with formic acid can be performed by reacting the 6-amirto form with from 1 to 20 equivalents, 
and preferably from 1 to 5 equivalents, of corresponding acid chloride in the presence of base. Although examples of 
reaction solvents that are used include halogen solvents such as dichloromethane, chloroform, carbon tetrachloride 
and 1 ,2-dichloroethane, ether solvents such as ether, THF, DM E and dioxane, pyridine, water, as well as mixed solvents 
of these, chloroform or a mixed solvent of THF and water is used particularly preferably. Although examples of bases 
that are used include tertiary amines such as triethyl amine, diisopropyl ethyl amine and proton sponge, organic bases 
such as pyridine, cfimethyiaminopyridine and imidazole, and inorganic bases such as potassium carbonate, sodium car- 
bonate and sodium bicarbonate, satisfactory results are usually obtained by using from 1 to 20 equivalents, and prefer- 
ably from 1 to 5 equivalents, of triethyl amine when using chloroform for the solvent, and from 1 to 20 equivalents, and 
preferably from 1 to 5 equivalents, or potassium carbonate, sodium carbonate or sodium bicarbonate in the case of a 
mixed solvent of THF and water. Although the reaction can be carried out over a range of -80°C to 100°C. particularly 
preferable results are obtained in the vicinity of 0°C to room temperature. 

[0049] Condensation with isocyanic acid or isothiocyanic acid derivative can be performed by allowing from 1 to 20 
equivalents, and preferably from 1 to 5 equivalents, of the corresponding rsocyanate to act on the 6 -amino form. 
Although examples of reaction solvents that are used include halogen solvents such as dichloromethane. chloroform, 
carbon tetrachloride and 1 ,2-dichloroethane, and ether solvents such as ether, THF, DME and dioxane, chloroform is 
used particularly preferably. Although the reaction can be carried out over a range of -80°C to 100°C, particularly pref- 
erable results are obtained in the vicinity of 0°C to room temperature. 

[0050] Condensation with sulfonic acid derivative can be performed by allowing from 1 to 20 equivalents, and pref- 
erably from 1 to 5 equivalents, of the corresponding sutfonyl chloride to act on the 6-amino form. Although examples of 
bases that are used include tertiary amines such as triethyl amine, diisopropyl ethyl amine and proton sponge, as well 
as pyridine, dimetriylaminopyridine and imidazole, while examples of reaction solvents that are used include halogen 
solvents such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ether solvents such as 
ether, THF, DME and dioxane, as well as pyridine, pyridine is used particularly preferably as both base and solvent. 
Although the reaction can be carried out over a range of -80°C to 100°C, particularly preferable results are obtained in 
the vicinity of 0°C to room temperature. 
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55 [0051 ] Since there are cases in which phenolic hydroxyl groups may react at the same time, particularly in the case 
of compounds wherein R 10 ' is a hydroxy group, in the case of carboxyiic acid derivatives, formic acid derivatives, and 
isocyanic acid or isothiocyanic acid derivatives, after performing the first step in the same manner as Chart 8, the target 
compound can be obtained by performing alkaline treatment for the second step as shown in Charts 9 through 1 1. 
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Although examples of reaction solvents used in the second step include water, alcohol solvents such as methanol and 
ethanol, ether solvents such as ether, THF, DME and dioxane, or mixed solvents of these, when solubility is insufficient, 
halogen solvents such as dichtorom ethane and chloroform can be suitably added. Although examples of bases used 
include inorganic bases such as potassium carbonate, sodium carbonate, sodium bicarbonate, sodium hydroxide and 
potassium hydroxide, normally from 1 to 20 equivalents, and preferably from 1 to 10 equivalents, of potassium carbon- 
ate or sodium hydroxide are used. Although the reaction can be carried out over a range of -80°C to 1 00°C, particularly 
preferably results are obtained at a temperature of from 0°C to 50°C. 
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25 (Ik) 

Chart 1 1 

30 

[0052] When condensing a compound wherein R 10 ' is a hydroxy group with a sulfonic acid derivative, preferable 
results are obtained by using the 3-siloxy-6-amino form represented with general formula (He) (wherein R 1 , R 2 , R 4 ', R 12 * 
and G are the same as previously defined) in which phenolic hydroxy! groups have been protected in advance with 
silylether as shown in Chart 12. The following process can naturally also be applied to condensation with carboxyiic acid 

35 derivatives, formic acid derivatives, and isocyanic acid or isothiocyanic acid derivatives. Namely, after performing the 
first step in the same manner as Chart 8, the silyl group is removed. Although a quaternary ammonium salt such as 
tetrabutylarnmoniurn fluoride, tetrabutylammonium chloride or pyridinium hydrofluoride, or acid such as acetic acid, 
hydrochloric acid, sulfuric acid or hydrofluoric acid is used for removal of the silyl group in the second step, normally 
from 1 to 20 equivalents, and preferably from 1 to 5 equivalents, of tetrabutytammonium fluoride are used. Although 

40 examples of solvents used include ether solvents such as THF, ether, DME and dksxane, halogen solvents such as 
dichlorom ethane and chloroform, and acetonrtrile, THF is used particularly preferably. Although the reaction can be per- 
formed at a temperature from -20°C to 100°C, satisfactory results are usually obtained at room temperature. 
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30 

[0053] In addition, the 6-amino form represented with general formula ((m) in which A* is -NR 12 - (wherein R 1 , R 2 ', 
R 4 ', B, R 10 ', R 1 r and R 12 * are the same as previously defined) is obtained by reducing the amido form represented with 
general formula (le*) (wherein R 1 , R 2 ", R 4 , R 10 ', R 11 ', R 12 and B are the same as previously defined) using metal hydride 

35 catalyst as shown in Chart 13. Examples of reducing agents used include metal hydride compounds having powerful 
reducing ability such as lithium aluminum hydride, diisobutyl aluminum hydride, aluminum hydride, lithium borohydride 
and diborane, with from 1 to 20 equivalents, and preferably from 1 to 5 equivalents, of diborane used particularly pref- 
erably. Although examples of solvents used preferably when using lithium aluminum hydride, lithium borohydride or dib- 
orane include ether solvents such as THF, DME, ether and dioxane. THF is used particularly preferably. When using 

40 diisobutyl aluminum hydride or aluminum hydride, aromatic hydrocarbon solvents such as benzene and toluene are 
used preferably. Although the reaction can be carried out ever a range of -40°C to 100°C, a temperature in the vicinity 
of 0°C to room temperature is particularly preferable. 
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[0054] The free base obtained in the above steps can specifically be converted into a salt with a pharmacologically 
acceptable acid using the process indicated below. Namely, after dissolving or suspending the resulting free base in sol- 
vent and adding acid, either the precipitated solid or crystal is obtained by f Stration, or in the case of not precipitating, 
the resulting salt is settled by addition of solvent of lower polarity or substituted with a solvent of lower polarity followed 

5 by obtaining by titration. Alternatively, after forming the salt as described above, the salt can be obtained by concentra- 
tion. However, in the case organic solvent remains in these processes, the residual solvent can also be removed under 
reduced pressure after freeze-drytng as an aqueous solution. Although examples of solvents used for dissolution or 
suspension include water, alcohol solvents such as methanol, ethanol and isopropyl alcohol, halogen solvents such as 
dichlorom ethane and chloroform, ether solvents such as ether, THF, DME and oSoxane. ester solvents such as ethyl 

10 acetate and methyl acetate, or mixed solvents of these, methanol, ethanol. isopropyl alcohol, ethyl acetate, chloroform, 
chlorofor m-methanol , water-m ethanol and water-ethanol are used preferably. Preferable examples of solvents used for 
precipitating the solid include ether and ethyl acetate. Although it is desirable to add acid to match the equivalent as 
much as possible, in cases in which the resulting salt is washed and the excess acid can be removed, from 1 to 10 
equivalents may be used. In addition, the acid may be added directly or added after suitably dissolving in the above- 

15 mentioned solvents. For example, hydrochloric acid can be added in the form of concentrated hydrochloric acid, a 1 N 
aqueous solution, a saturated methanol solution or a saturated ethyl acetate solution, while tartaric acid can be added 
in the form of a solid, aqueous solution or methanol solution. During salt formation, since the temperature of the system 
may rise due to the heat of neutralization, there are cases in which preferable results are obtained by cooling with a 
water bath or ice bath. 

20 [0055] As a result of both in vitro and in vivo pharmacological studies, the compounds of the present invention rep- 
resented with general formula (I) were found to possess strong analgesic activity, diuretic activity, antitussive activity as 
an opioid K-agonist. It thus became clear that said compounds can be expected to be useful analgesics, diuretics and 
antitussives. In addition, based on their properties of being k -agonists, they can also be used as hypotensives and sed- 
atives. Moreover, H was also found that selective agonists for 5 receptors are also included in the compounds of the 

25 present invention, thus suggesting their possible use as immunostimulator and arrti-H IV drugs. On the other hand, since 
these compounds also demonstrate excellent defensive effects against cerebral nerve cell necrosis, they can also be 
used as cerebro- neuroprotective agents for prevention and treatment of ischemic brain damage and dementia based 
on damage to cerebral nerve cells. 

[0056] More specifically, the compounds of the present invention are useful in pharmaceutical fields as preventive 
ao and therapeutic agents for post-operative pain, carcinomatous pain and other broad-ranging, general pain, hyperten- 
sion, edema and promotion of urination during gestosis, various types of respiratory diseases such as colds, acute 
bronchitis, chronic bronchitis, bronchiectasis, pneumonia, pulmonary tuberculosis, silicosis and silicotic tuberculosis, 
lung cancer, upper respiratory tract diseases (pharyngitis, laryngitis, nasal catarrh), asthmatic bronchitis, bronchial 
asthma, infantile asthma, (chronic) pulmonary emphysema, pneumoconiosis, fibroid lung, silicosis, pulmonary suppu- 
35 ration, pleurisy, tonsillitis, tussive urticaria and pertussis, suppression of coughing during bronchography and accompa- 
nying bronchoscope examinations, and as preventive and therapeutic agent for cerebrovascular diseases such as 
cerebral hemorrhage, stroke, cerebral infarction and subarachnoid hemorrhage; as preventive and therapeutic agents 
for sequela based on these cerebral nerve cell disorders (consciousness disorders, motor paralysis, language disor- 
ders, sensory disorders, mental disorders and memory disorders); as preventive and therapeutic agents for neural cfis- 
40 eases such as hypoxia, hypoglycemia, cerebral palsy, cerebral ischemic stroke and Huntington's chorea; as preventive 
and therapeutic agents for cerebroneural function diseases such as senile dementia, Alzheimer's dementia, amnesia 
and cerebroneural disorders; suppression of activated oxygen disorders; and as preventive and therapeutic agents for 
degenerative nerve diseases such as epilepsy, depression and Parkinson's disease. 

[0057] When the analgesic diuretic, antitussive or cerebro-neu roprotective agents of the present invention is used 
45 clinically, it may be in the form of a free base or its salt In addition, it may also be suitably mixed with stabilizers, buffers, 
diluents, isotonics, antiseptics and other vehicles. Examples of administrative forms include injection preparations; oral 
preparations such as tablets, capsules, granules, powders and syrups; transrectal administration by suppositories; or 
local administration by ointments, creams and compresses. It is desirable that the analgesic, diuretic, antitussive and 
cerebro- neuroprotective agents of the present invention contain from 1 % to 90% by weight, and preferably from 30% to 
so 70% by weight of the above-mentioned active ingredients. Although the dose should be suitably selected according to 
symptoms, age, body weight and administration method, the normal adult dose is from 0.0001 mg to 1 g per day as the 
amount of active ingredient in the case of injection preparations, and from 0.005 mg to 10 g in the case of oral prepa- 
rations, each administered in a single dosing or divided among several dosings. 

55 EXAMP LE S 

[0058] Although the following provides an explanation of the present invention in the form of the specific examples 
described below, the present invention is not limited to these examples. 
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[Reference Example 1] 
N-Acetylbenzylamine 

5 [0059] 10 g of benzylamtne was dissolved in 200 ml of methylene chloride followed by the addition of 26 ml of tri- 
ethylamine and dropwise addition of 7.3 ml of acetyl chloride at 0°C. After stirring for 1 hour at room temperature, 2 rrd 
of methanol was added to the reaction system at 0°C followed by 120 ml of water and separation of the phases. The 
aqueous layer was extracted with 100 ml of chloroform, and the resulting organic layer was concentrated after drying 
with anhydrous sodium sulfate to obtain 8.55 g of the target compound (yield: 61%). 

w NMR (90 MHz, CDCy 

5 1 .9 (3H, s), 4.3 (2H, d, J=4.8 Hz), 6.8 (1 H, br s), 7.3 (5H, s). 
IR (liquid film method) 

15 

v 3296, 1649. 1543, 1499, 1377, 1359, 1284, 1077, 1033 cm" 1 
[Reference Example 2] 
20 N-Benzylethylamine 

[0060] 2.96 g of the N-acetylbenzytamine obtained in reference example 1 was dissolved in 45 ml of anhydrous tet- 
rahydrofuran followed by the addition of 1 .73 g of lithium aluminum hydride at 0°C After stirring for 2 hours at room tem- 
perature, the reaction mixture was refluxed while heating for 2 hours. After cooling the reaction mixture to 0°C 22.8 g 
25 of sodium fluoride was added followed by dropwise addition of 91 ml of 10% aqueous tetrahydrofuran and stirred for 1 
hour at room temperature. The precipitate was removed using Cel'rte and the f ittrate was concentrated to obtain 2.5 g 
of the target compound in liquid form (yield: 93%). 

6 1.10 (3H, t. J=7.3 Hz), 1.4 (1H, brs). 2.65 (2H, q, J=7.3 Hz), 3.75 (2H, s). 7.15-7.4 (5H, m). 

30 

[Reference Example 3] 

3-terHxrty Wimethylsilylaxy- 1 7-cydopropylmethyl-4 i 5a-epaxy-1 4p-hydraxy-6-oxomorphinan 2 
35 [0061] 



40 



45 




z 

50 

[0062] 3.49 g of naltrexone hydrochloride was suspended in 10.5 ml of N,N-dimethylformamid& After adding 3.46 
g of imidazole, 3.48 g of tert-butyWimethylchlorosilane was added followed by stirring for 35 minutes at room tempera- 
ture. 30 ml of water and 50 ml of diethyl ether were added to the reaction system followed by separation. The aqueous 
layer was extracted twice with 30 ml of diethyl ether The combined extracts were dried over anhydrous sodium sulfate 
55 and concentrated. The resulting residue was recrystallized from ethanol to obtain 3.2 g of the target compound (yield: 
76%). 

NMR (90 MHz. CDCI3) 
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8 0.0-1.2 (5H. m). 0.2 (3H, s). 0.3 (3H, 8). 1.0 (9H, s), 1.3-2.0 (3H m), 2.0-3.2 (8H, m), 2.4 (2H, d, J=4.4 Hz), 4.60 
(1H, s), 6.5 (1H, d, J=6.4 Hz), 6.6 (1H, d, J=6.4 Hz). 

[Reference Example 4] 
3-DehydroxynaHrexone 2 
[0063] 



15 




[0064] Naltrexone (5 g) was dissolved in dcMoromethane (50 ml) followed by the addrtion of 2,6-lutidine (2.56 ml) 
and anhydrous trrfluoromethanesutfonic acid (2.96 ml) at 0°C. After reacting for 15 minutes at the same temperature, 

25 distilled water (40 ml) and saturated aqueous sodium bicarbonate (20 ml) were added followed by extraction with chlo- 
roform (20 + 30 ml). After washing with saturated brine, the extracts was dried with anhydrous sodium sulfate and the 
solvent was distilled off. Ether (20 ml) was added and the precipitating solid was filtered out using Celite followed by ini- 
tial purification with silica gel column chromatography (Merk 7734, 300 g; chloroform -* 1% methanol/chloroform). 
[0065] The initially purified product was dissolved in anhydrous DMF (25 ml) and reacted with triethylamine (5.9 ml), 

30 palladium acetate (0.06 g), DPPF (0.16 g) and formic acid (1.1 ml) for 15 minutes at 60°C. After distilling off the solvent, 
saturated aqueous sodium bicarbonate (20 ml) and distilled water (10 ml) were added followed by extraction with chlo- 
roform (30 ml x 2). After washing with saturated brine and drying with anhydrous sodium sulfate, the solvent was dis- 
tilled off and the resulting black oily substance was purified with silica gel column chromatography (Merk 7734, 300 g; 
chloroform) to obtain the target compound (3.32 g, yield: 62%). 

36 NMR(400MHz,CDCl3) 

8 0.26 (2H, m). 0.57 (2H, m), 0.88 (1H, m), 1.54 (1H, dd, J=12.7, 2.0 Hz), 1.63 (1H, dt, J=14.7, 3.9 Hz), 1.89 (1H, 
m), 2.13 (1H, dt, J=12.7, 3.9 Hz), 2.31 (1H, dt, J=14.7, 2.9 Hz), 2.42 (3H, m), 2.63 (1H, dd, J=ia6, 5.7 Hz), 2.70 
(1H, dd, J=12.7, 4.9 Hz), 3.04 (1H, dt. J-14.7, 4.9 Hz), 3.1 1 (1H, d, J-19.5 Hz), 3.21 (1H, d. J=5.9 Hz), 4.65 (1H. 
40 s), 5.0-5.5 (1H, br), 6.69 (1H, d, J=6.8 Hz), 6.75 (1H, d, J=6.8 Hz). 7.07 (1H, t, J=6.8 Hz) 

IR (neat) 

v 3406. 1729, 1630, 1607, 1458, 1052, 938, 781 cm 1 

45 

Mass (El) 

nVz325(M+) 
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[Reference Example 20] 

1 7-Cydopropylmethyl-4,5a-epoxy-3. 1 4p-dihydroxy^-methylarm^ 4 
5 [0066] 



OH 



10 




15 



20 [0067] Naltrexone (1 .0 g) and methytamine hydrochloride (0.99 g, 5 equivalents) were dissolved in methanol (15 
ml) followed by stirring for 20 minutes at room temperatura This reaction solution was added to platinum oxide (0.05 g, 
5 w%) in methanol (10 ml) activated in advance in a hydrogen atmosphere followed by hydrogenation for 4 hours at 
room temperature and atmospheric pressure The catalyst was removed by CelHe filtration and the solvent was distilled 
off. After adding saturated aqueous sodium bicarbonate (20 mi) and extracting with chloroform (20 ml x 2), the extract 

25 was washed with saturated brine and dried with anhydrous sodium sulfate, and the solvent was distilled off. The result- 
ing dark reddish-violet oily substance was dissolved in chloroform (2 ml) followed by addition of ethyl acetate (4 ml) to 
obtain the target compound (0.83 g, yield: 79%) by crystallization. A portion of this compound was removed and various 
spectra were measured in the form of a hydrochloride, 
mp 270°C (decomposition) 

30 NMR (500 MHz, DMSO-de) 

5 0.40 (1H, m), 0.48 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 0.95 (1H, m), 1.08 (1H, m), 1.47 (1H, m), 1.70 (1H, d, 
J=13.2 Hz), 1.81 (1H. m), 1.92 (1H, m), 2.49 (1H, m), 2.68 (3H, s). 2.72 (1H, m), 3.00 (1H, m), 3.08 (2H, m), 3.26 
(2H, m), 3.57 (1H. m), 4.01 (3H. m). 4.97 (1H. brs), 6.50 (1H, s), 6.65 (1H, d, J=8.3 Hz), 6.78 (1H. d, J=8.3 Hz), 
35 9.20 (2H, m) 

1R(KBr) 

v 3200.1510.1464,1238,1116.982,859cm- 1 . 

40 

Mass (El) 

m/z 356 (M+) (measured in the free form) 

45 



Elementary Analysis: As hfes^Oa • 2HCI • O.2H2O 


Calculated values: 
Measured values: 


C 58.25; 
C 58.35; 


H7.08; 
H7.20; 


N6.47; 
N6.44; 


O 16.38 
C1 16.14 
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[Reference Example 21] 

6HN-Benzyl)methytamino-1 7<yclopropytmethyK5a-epc^^ 8 
5 [0068] 



OH 



10 




15 



20 [0069] 1 0. 1 g of Naltrexone hydrochloride was separated with 1 50 mi of a 4:1 solution of chloroform and methanol 
and 150 ml of saturated aqueous sodium bicarbonate. The aqueous layer was extracted twice with 100 ml of a 4:1 solu- 
tion of chloroform and methanol. The resulting organic layer was dried with anhydrous sodium sulfate followed by the 
addition of 3.26 g of benzoic acid and concentration after completely dissolving. After adequately drying the residue 
with a vacuum pump, the residue was suspended in 400 ml of benzene. After adding 5.2 ml of benzylmethylamine, 4.9 

25 g of benzoic acid and 0.23 g of p-toluenesultonic acid, the resulting mixture was stirred for 1 8 hours in a 1 1 0°C oil bath 
while boiling off the water. After distilling off 330 ml of benzene at atmospheric pressure, 330 ml of ethanol and 4 g of 
molecular sieves 4A were added to the reaction mixture followed by cooling to 0°C. Next 2.52 g of sodium cyanoboro- 
hydride was added followed by stirring for 2 hours at room temperature. After adding 200 ml of methanol to the reaction 
system, the molecular sieves was filtered out and the filtrate was concentrated. 200 ml of chloroform and 1 50 ml of sat- 

30 u rated aqueous sodium bicarbonate were added to the resulting residue and the resulting precipitate was filtered fol- 
lowed by separation. The aqueous layer was extracted twice with 100 ml of chloroform, and the organic layer was 
concentrated after drying with anhydrous sodium sulfate. The resulting crude product was purified with silica gel column 
chromatography (480 g ammonia saturated ammonium chloroform/chloroform = 2/1) to obtain 10.87 g of the oily target 
compound (yield: 91%). This was then recrystallized from methanol. 

as mp 71-80°C (decomposition) 
NMR (400 MHz, CDCI3) 

6 0.0*0.13 (2H, m), 0.49-0.55 (2H, m), 0.7*0.88 1.59-1.66 (2H, m), 1.87-2.00 (1H, m), 2.11 (1H, dt, J=3.4, 11.7 
Hz), 2.19-2.27 (1H. m), 2.34 (3H, s), 2.35 (2H, d, J=6.8 Hz). 2.50-2.59 (1H, m), 2.56 (1H, dd, J=5.4, iai Hz), 
40 2.62 (1H, dd, J=4.4, 11.7 Hz), 2.99 (1H. d, J=18.1 Hz), 3.04 (1H. d, J=5.4 Hz), 3.53 (1H, d, J=13.2 Hz), 3.82 (1H, 

d, J=13.7 Hz), 4.68 (1H, d. J=8.3 Hz), 6.51 (1H, d. J=8.3 Hz), 6.65 (1H, d. J=8.3 Hz), 7.20-7.35 (5H, m). 

IR(KBr) 

45 v 3428, 3220, 1638, 1615,1502, 1458, 1375, 1330, 1238, 1147, 1116, 1033, 990, 917, 857, 735 cm* 1 
Mass (El) 

m/z446(M+), 355, 286,160. 

50 





Elementary Analysis: AS C28H34N2O3 •O.SHaO 


55 


Calculated values: 


C. 73.82: 


H, 7.74; 


N. 6.15. 




Measured values: 


C, 73.94; 


H, 7.79; 


N, 6.08. 
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[Reference Example 22] 

1 7-Cydopropylmethyl-4.5a-epoxy-3,140-dir^^ 10 
s [0070] 



OH 



10 




20 [0071] 12.65 g of 6HN^enzy0nrethylarrino-17H^ 3 • 2 

hydrochloride (converted to a hydrochloride by established methods) was dissolved in 250 ml of methanol followed by 
the addition of 2.53 g of 5% palladium-carbon and stirring tor 4 hours in a hydrogen atmosphere. After removing the 
catalyst using CeJite, the filtrate was concentrated. 1 00 mt of a 4:1 solution of chloroform and ethanol and 1 00 ml of sat- 
urated aqueous sodium bicarbonate were added to the resulting residue to separate, and the aqueous layer was then 

25 extracted twice with 100 ml of a 4:1 solution of chloroform and ethanol. After drying the organic layer with anhydrous 
sodium sulfate, the dried organic layer was concentrated to obtain 8.00 g of crude product. This was then recrystallized 
from methanol to obtain 5.84 g of the target compound (yield: 67%). 
NMR (400 MHz, CDCy 

30 8 0.10-0.14 (2H. m), 0.50-0.55 (2H, m), 0.79-0.86 (1H, m), 1.38 (1H, dt, J-2.9 Hz, 12.8 Hz), 1.41-1.48 (1H, m), 
1.58-1.72 (2H, m), 1.78-1.91 (1H, m), 2.08-2.25 (2H, m), 2.36 (1H, d, J=6.6 Hz), 2.45 (3H, s), 2.49-2.65 (3H, m), 
3.00 (1H, d, J-18.3 Hz). 3.05 (1H. d, J=5.9 Hz), 4.48 (1H, d, J=7.7 Hz), 6.54(1H, d, J=8.1 Hz), 6.66 (1H, d, J=8.1 
Hz). 

35 IR (KBr) 

v 3380.2926, 1638, 1607, 1462, 1255, 1180, 795 cm" 1 . 
Mass (El) 

40 

m/e356Mf 



Elementary Analysis: C21H28O3N2 


Calculated values: 
Measured values: 


C, 70.76; 
C, 70.51; 


H, 7.92; 
H, 7.94; 


N, 7.86. 
N, 7.84. 
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[Reference Example 6] 

1 7-Alfyt-3, 1 4p<Jihydroxy^,5a-epoxy^^ethylarrtnomorphinan 12 
5 1 7-Allyl-3, 1 4p-dihydroxy A5a-epoxy-6^metrtyl^ 13 
[0072] 



w 



15 




12 

11 



[0073] Naloxone hydrochloride (3.0 g), methylamine hydrochloride (5.57 g) and sodium cyanoborohydride (0.33 g) 
were suspended in anhydrous methanol (40 ml) and stirred for 17 hours at room temperature. After addition of concen- 
trated hydrochloric acid (1.0 ml) and removal of solvent by distillation, distilled water (50 ml) was added followed by 
25 washing with chloroform (20 ml). Saturated aqueous sodium bicarbonate (1 0 ml) was added to make the solution basic 
followed by extraction with chloroform (30 ml x 3). After drying with anhydrous magnesium sulfate, the solvent was cfis- 
tilled off. The resulting crude product was purified with silica gel column chromatography (Mark 7734 100 g; ethyl ace- 
tate/methanol/aqueous ammonia = 90/10/1 ->80/20/2) to obtain the target compound in the form of a pure fraction (12 
0.4g,12%;l20.8g,24%). 

90 

Compound 12 

[0074] NMR (400 MHz, CDCI3) 

35 8 0.87 (1 H, m), 1 .39 (1 H, m). 1 .66 (3H. m), 2,19 (1 H, dt, J-12.2, 4.9 hz), 2.29(1H, dt, J=12.7, 3.4 Hz), 2.55 (3H, m), 
2.59 (3H, s). 2.90 (1 H, d. J=a4 Hz), 3.09 (2H. m). 3.18 (1 H, m). 4.76 (1 H. d, J=3.4 Hz). 4.7-4.9 (1 H, br), 5,17 (2H. 
m), 5.80 (1H, m). 6.50 (1H, d, J=7.8 Hz), 6.69 (1H, d, J=7.8 Hz) 

IR(neat) 

40 

v 3400, 1618, 1450, 1386, 1160, 1067, 750 cm" 1 . 
Mass (El) 
45 m/z 342 (M+) 
Compound 11 

[0075] NMR (500 MHz, CDCI3) 

50 

8 1.42 (2H, m), 1.61 (2H, m). 1.91 (1H. dq, J=12.8, 3.1 Hz), 2.16 (2H, m), 2.47 (3H, s), 2.56 (3H, m), 2.87 (1H, d, 
J=5.5 Hz), 3.03 (1H, d, J=18.3 Hz), 3.1 1 (2H, d, J=6.7 Hz), 4.51 (1 H, d, J=7.9 Hz), 4.7-5.2 (3H P br), 5.18 (2H, m), 
5.79 (1H, m), 6.55 (1H, d. J-7.9 Hz). 6.64 (1H. d. J=7.9 Hz) 

55 IR (neat) 

v 3400. 1560. 1543, 1458, 1255. 1036, 731 cm" 1 . 
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Mass (El) 

m/z 342 (M+) 
[Reference Example 7] 
[0076] 17<tydopropylrnethy1-7.8^ 

(yield: 40%) 14 and 17-cydopropylmethyl-4,5a-epoxy-14p-riyd (yield: 
23%) 15 were obtained by following the procedure of reference example 6 but using 1 7-cyclopropyimethyl-7, 8-dktehy- 
dro-4,5a-epoxy-1404iydroxy-3^ethcDc^^ instead of naloxone hydrochloride. 



NMR (500 MHz, CDCI3) 

5 0.13-0.18 (2H. m), 0.53-0.59 (2H t m), 0.88 (1 H, m). 1 .78 (1 H, d. J=7.8 Hz), 2.38 (2H, d, J=7.8 Hz), 2.40 (1 H, d. 
J=6.3 Hz). 2.44 (1H. dd, J=12.7, 6.3 Hz), 2.50 (1 H, dd. J=18.6. 6.8 Hz), 2.58 (3H, s). 2.72 (1 H, d. J=7.8 Hz), 3.08 
(1H, d. J=18.6 Hz), 3.35 (1 H, d, J=6.8 Hz). 3.65 (1 H, m), 3.84 (3H. s). 4.97 (1H, br). 4.99 (1 H, dd. J=5.9, 1.5 Hz). 
5.54 (1H. dd. J=9.8, 2.9 Hz), 5.88 (1H, dt. J=9.8 f 1.5 Hz). 6.51 (1H. d. J-7.8 Hz), 6.63 (1H, d, J=7.8 Hz). 



Compound 14 



[0077] 




IR(neat) 



V 



3342. 2938. 1508, 1456. 1284. 1205. 1 123, 1054. 1017, 748 cm' 



Mass (El) 



m/z 368 (M+) 
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Compound 15 
[0078] 



to 




15 



mp 121 .5-123.5*0 (ethylacetate-ether) 
NMR(400MHz, CDCI3) 

20 a 0.09O.16 (2H, m). 0.50-0.56 <2H, m), 0.84 (1H. m). 1.36 (1H. td, J=12.7, 3.9 Hz), 1.44 (1H. dd. J=12.7. 2.4 Hz). 

1.61 (1H, dt, J=13.2, 3.4 Hz). 1 .66-1 .83 (2H, m). 2.10 (1H, td. J=12.2. 3.9 Hz). 2.23 (1H. td. J=12.2, 4.9 Hz). 2.36 
(2H. dd. J=6.4. 1 .5 Hz). 2.43 (1H. m). £48 (3H. s). 2.57-2.66 (2H. m). 3.03 (1H, d. J=18.6 Hz). 3.08 (1 H. d. J=5.9 
Hz). 3.87 (3H. s). 4.45 (1H. d, J=6.8 Hz). 6.61 (1H, d. J=8.3 Hz). 6.72 (1H. d. J=8.3 Hz). 

25 IR(KBr) 

v 3390. 3344. 2944. 2802. 1632. 1611. 1504. 1446, 1282. 1263. 1044. 980. 901 cm 1 
Mass (El) 

30 

m7z370 (M+). 

[Reference Example 8] 

35 3-tert-butytiimethytsily1oxy-17-cy^ 
anesulfoiwnkJo)morphinan Ifi 

[0079] 



AO 



45 




-ki- 

-h 



[0080] 203.9 mg of 3-tert-butytiimetrtylsilylco^ 
55 nomorphinan 7 obtained in reference example 5 was dissolved in 3 ml of pyridine followed by the addition of 124 mg of 
3,4-dicbwophenylmethanesufonyichloride and stirring for 30 minutes at room temperature. After concentrating the 
reaction system, 3 ml of saturated aqueous sodium bicarbonate and 3 ml of chloroform were added to separate layers, 
after which the aqueous layer was extracted twice with 3 ml of chloroform. After drying with anhydrous sodium sulfate, 
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the organic layer was concentrated to obtain the oily crude product This was then purified with silica gel column chro- 
matography (30 g benzene/ethyl acetate = 5/1) to obtain 235.4 mg of the target compound (yield: 78%). 
NMR (500 MHz, CDCI 3 ) 

5 5 0.0*0.16 (2H, m), 0.15 (3H, s). 0.21 (3H, s), 0.51-0.57 (2H, m), 0.80-0.89 (1H, m), 0.97 (9H, s), 1.21-1.30 (2H, 
m), 1.42-1.49 (2H, m). 1.71 (1H. dt, J=14.7, 9.5 Hz). 2.15 (1H, dt, J=12.5, 5.1 Hz), 2.22 (1H, dt. J=12.5, 3.7 Hz), 
2.30 (1H, dd, J=12.8, 6.6 Hz), 2.35 (1H, dd, J-12.8, 6.6 Hz), 2.56 (1H, dd, J=18.7, 7.0 Hz), 2.60-2.65 (1H, m), 
2.89 (3H, s). 3.01 (1H, d. J=18.7 Hz). 3.05 (1H. d, J=7.0 Hz). 4.16 (1H. d. J=13.9 Hz), 4.19 (1H, d. J=13.9 Hz). 
4.22-4.28 (1Hm), 4.41 (1H.d, J=3.3 Hz), 4.90(1 H, brs), 6.48(1 H, d, J=8.1 Hz), 6.62 (1H, d, J=8.1 Hz), 7.31 (1H, 

10 dd. J=8.1. 2.2 Hz), 7.46 (1H, d, J=8.1 Hz). 7.53 (1H. d, J=2.2 Hz). 

Mass (El) 

m/z 692 IWf 

15 

[Reference Example 9] 

[0081] 3-tert-butyldimethylsilylCD(y-17-^ 

fbnamkto)morphinan 17 (yield: 50%) was obtained by following the procedure of reference example 8 but using phenyl- 
20 methanesuHonylchloride instead of 3,4<ichlorc^henytmethar>esu!fonylchlorkie. 




11 



35 

NMR (500 MHz, CDCI 3 ) 

5 0.0*0.13 (2H, m), 0.14 (3H, s), 0.20 (3H, s). 0.50-0.55 (2H, m), 0.79-0.87 (1H, m). 0.97 (9H, s), 1.10-1.22 (2H, 
m). 1.37-1.43 (2H, m), 1.64 (1H, dt. J=15.0. 9.5 Hz). 2.12 (1H. dt. J=12.5. 5.1 Hz). 2.20 (1H. dt. J=12.5, 3.3 
40 Hz),2.29 (1 H, dd. J=12.5, 6.6 Hz), 2.33 (1 H. dd. J=12.5. 6.6 Hz). 2.54 (1 H. dd. J=18.7. 7.0 Hz). 2.59-2.63 (1 H, 

m). 2.83 (3H. s), 2.99 (1H. d. J=18.7 Hz). 3.02 (1 H. d. J=7.0 Hz), 4.19-4.24 (1H, m). 4.24 (1H. d, J=13.9 Hz). 4.28 
(1H, d, J=13.9 Hz), 4.34 (1H, 6., J=2.9 Hz), 4.88 (1H, brs), 6.46 (1H, d, J-8.1 Hz), 6.61 (1H, d. J=8.1 Hz), 7.32- 
7.40 (3H, m). 7.42-7.47 (2H, m). 

45 Mass (El) 

m/z 624 M+ 



50 



55 
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[Reference Example 10] 

5p-Methylnaftrexcxie-0-methyloxime(1 7-cydopropylmethyi-3, 1 4p<Jihydroxy^,5a-epoxy-5p-methyl-6-methoxyirni- 
nomorphinan) lfi 

[0082] 



10 



15 




20 

[0083] 109.3 mg of 50-methyt naltrexone (0.326 mmol) and 37.2 mg of methoxyamine hydrochloride (0.445 rrtmoJ) 
were dissolved in 1.6 ml of methanol followed by the addition of0.17nrriof10% aqueous sodium hydroxide to this solu- 
tion and refluxing while heating. After 8.5 hours part way through the refluxing period, a solution of 36.1 mg (0.432 
mmol) of methoxyamine hydrochloride in 0.5 ml of methanol was added and refluxing was continued until a total of 23 
25 hours had elapsed. After allowing the reaction solution to cool to room temperature by standing. 5 ml of water and 1 ml 
of saturated aqueous sodium bicarbonate were added followed by extraction with 2 x 5 ml of chloroform. The organic 
layers were combined and dried with anhydrous sodium sulfate followed by concentration to obtain 107.4 mg of the 
unpurified target compound. This unpurrf ied compound was used in the following reaction without being purified. 
NMR(400 MHz, CDQ3) 

30 

8 0.13 (2H, m), 0.53 (2H, m), 0.84 (1H, m), 1.37 (1H, m), 1.43 (1H, dd, J=14.1 f 3.4 Hz), 1.62 (1H, m), 1.71 (3H, s), 
2.23-2.30 (3H, m). 2.30 (1H. br s. OH), 2.37 (2H. d. J=6.5 Hz). 2.55 (1H, dd, J=18.3. 6.1 Hz), 2.71 (1H, m). 3.00 
(1H, d, J=ia3 Hz), 3.04 (1H, d, J=6.1 Hz), 3.14 (1H, ddd, J=14.7, 3.2, 3.2 Hz), 3.80 (3H, s), 4.95 (1H, br s, OH), 
6.55 (1 H, d, J=8.0 Hz), 6.70 (1 H, d. J=8.0 Hz). 

36 

IR(KBr) 

v 3380, 1638, 1620. 1510, 1460, 1377, 1336, 1241, 1118, 1038, 953, 866, 752 cm" 1 . 
40 Mass (El) 

m/z384(M+). 
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[Reference Example 11] 

1 7-Cyclopropylmethyl -3, 1 4p*iihydroxy^ ( 5a-epaxy-5^m 
5 [0084] 



10 




1SL 



20 [0065] 101 .0 mg (approximately 0.26 rrtrnof) of the unpurified 5p-nTetr^nartrerxxx»<>-inethylaxnne IS obtained in 
reference example 10 was dissolved in 2.5 ml of anhydrous THF in the presence of argon gas followed by cooling to 
0°C. After adding 1 .31 ml of an anhydrous THF solution of 1.0 M borane • THF complex to this solution, the solution was 
refluxed for 18.5 hours while heating. After cooling the reaction solution to 0°C and slowly adding 10 ml of 2 N hydro- 
chloric acid, the solution was again refluxed tor 40 minutes while heating. The reaction solution was cooled to 0°C fol- 

25 lowed by the addition of 4 ml of 5 N aqueous ammonia and 2 ml of saturated aqueous sodium bicarbonate, and 
extraction with 3 x 5 ml of cWorofornrvmethanol (4:1). The organic layers were combined and dried with anhydrous 
sodium sulfate followed by concentration to obtain 89.6 mg of the unpurified target compound. This unpurified com- 
pound was then used in the following reaction without being purified. 
NMR (400 MHz, CDCIg) 

30 

5 0.12 (2H, m), 0.53 (2H, m), 0.83 (1H, m), 1.37-1.84 (5H, m), 1.63 (3H, s), 2.15-2.28 (2H, m) p 2.33 (2H, d, J=5.7 
Hz), 2.60 (1H. dd. J=18.5, 6.3 Hz). 2.67 (1H, m), 2.99 (1H. d. J=18.5 Hz). 3.00 (3H, br s, OH. NH2). 3.02 (1H, d, 
J=6.3 Hz), 3.14 (1H, dd, J=&8, 3.8 Hz), 4.90 (1H, br s, OH), 6.49 (1 H, d, J=8.0 Hz), 6.63 (1 H, d, J=8.0 Hz). 

35 IR (KBr) 

v 3376, 3082, 1611, 1502. 1460. 1379. 1332, 1245, 1122. 1038. 944. 868, 803 cm" 1 . 
Mass (El) 

40 

m/z356(M+). 
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[Reference Example 23] 

6p-(N-Benzyl)methylamino-1 7-cyclopropytmethyl-4,5a-epcocy-3, 1 4p-dihydroxymorphinan 8 
[00861 



OH 




SL 



[0087] 50.08 g (0. 1 08 mot) off naltrexone benzoate was suspended in THF (350 ml) fol lowed by the addition of 1 9.61 
g (0.162 mol) of benzylmethyiamma A Soxhlet extractor containing molecular sieves 4A (50 g) was attached followed 
by refluxing for 23 hours while heating. After adding methanol (200 ml) to the reaction system, 10.2 g (0.162 mcQ of 
sodium cyanoborohydride was dissolved in methanol (50 ml) and added to the reaction mixture followed by stirring for 
30 minutes. After stirring, the solvent was distilled off and ethylacetate (400 ml) and 1% aqueous sodium bicarbonate 
(400 ml) were added to the residue to separate layers. The aqueous layer was re-extracted with ethylacetate (80 ml). 
The resulting organic layer was washed with saturated brine (250 ml) and concentrated after drying. Methanol (240 ml) 
was added to the resulting residue to recrystallize and obtain 42.68 g of the target substance (yield: 88%). Trie data of 
this compound is the same as that shown in reference example 21 . 

[Reference Example 24] 

17-Cydopropy1metriyM,5a-epoxy-3J^ 10 • phthalate 

[0088] 



OH 




12. 



[0089] 42.58 g (0.0953 mol) of 6p-(r4tenzy0methylamiiTO-17-cy^^ 

phinan 8 and 17.42 g (0.105 mol) of phthalic acid were dissolved in 500 ml of methanol followed by the addition of 12.7 
g of 10% palladium-carbon and stirring for 12 hours in a hydrogen atmosphere. After the atmospheric hydrogen was 
replaced to nitrogen, 300 ml of methanol was added followed by refluxing while-heating . After dissolving the precipitated 
crystals, the catalyst was filtered out during heating using Celite. After distilling off 200 ml of filtrate by atmospheric pres- 
sure condensation, the remaining filtrate was allowed to stand undisturbed to recrystallize and obtain 26.82 g of the tar- 
get compound (yield: 54%). 
mp 151-164°C (decomposition) 
NMR (400 MHz, D20) 

8 0.40-0.50 (2H, m), 0.73 (1H, m). 0.82 (1H, m), 1.08 (1H, m), 1.56 (1H, m), 1.67 (1H, m), 1.85 (1H, m), 1.89-2.02 
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(2H, m), 2.52 (1H. ddd, J=13.2, 13.2, 4.9 Hz), 2.75 (1H, ddd. J=12.9, 12.9, 4.2 Hz), 2.78 (3H, s), 2.93-3.04 (2H, 
m), 3.16-3.25 (2H, m). 3.32-3.43 (2H, m), 4.07 (lit br d. J=5.9 Hz), 4.99 (1H, d, J=7.3 Hz), 6.85 (1H, d, J=8.0 
Hz), 6.90 (1H, d. J=8.0 Hz), 7.34-7.39 (2H, m), 7.43-7.48 (2H, m). 

5 IR(KBr) 

v 3388, 3032, 1605, 1557, 1510, 1460, 1367, 1330. 1243, 1 168, 1 120, 1035, 992, 936, 859, 770 cm' 1 . 
Mass (FAB) 

10 

rrvz357((M+H)+). 





Elementary Analysis: As 


C21 H28N2O3 * C 8 H60 4 • O.8H2O 


Calcd.: 


C. 64.86; 


H. 6.68; 


N. 5.22. 


Found.: 


C. 64.93; 


H, 6.61; 


N, 5.23. 



[Reference Example 25] 

17-Cydopropylmethyl-4,5a^ • hydro- 

25 chloride 1 

[0090] 



30 



35 




1 

40 



[0091] 8.9 g of 17-cydopropylmethy»-4.5a-epaxy-3,14^ 4 obtained in exam- 

ple 1 was dissolved in 180 m) of chloroform. After adding 10.4 ml of triethytamtne, 10.4 ml of 3,4-dichlorophenylacetyl 

45 chloride (obtained by converting commercially available carboxytic acid into an acid chloride by established methods) 
was added dropwise at 0°C. After completion of dropwise addition, the reaction solution was stirred for 1 hour at room 
temperature followed by the addrtion of 150 ml of saturated aqueous sodium bicarbonate to the reaction system to sep- 
arate. The aqueous layer was then extracted twice with 100 ml of chloroform. After drying with anhydrous sodium sul- 
fate, the organic layer was concentrated. The resulting residue was dissolved in a mixed solvent of 140 ml of methanol 

so and 14 ml of chloroform followed by the addition of 1 .7 g of potassium carbonate at room temperature and Stirring for 
30 minutes. 100 ml of water and 350 ml of chloroform were then added to the reaction solution to separate layers, and 
the aqueous layer was extracted twice with 80 ml of chloroform. After drying with anhydrous sodium sulfate, the result- 
ing organic layer was concentrated. The resulting residue was recrystallized from a 2:1 mixture of ethyiacetate and 
methanol to obtain 8.15 g of the free base form. This was then dissolved in a mixed solvent of chloroform and methanol 

55 followed by concentration after adjusting to pH 3 by addition of methanol solution of hydrochloride. This solution was re- 
precipitated from chloroform, methanol and ether to obtain 8.44 g of the target compound (yield: 58%). 
mp 252-254°C 
NMR (400 MHz, DMSOd 6 ) 



47 



EPO 663401 B1 



6 0.43 (2H, m). 0.65 (2H, m), 1.05 (1H, m). 1.16 (1.5K m), 1.37 (1H, m). 1.58 (2H, m), 1.92 (1H, m), 2.43 (1H, m). 
2.68 (1 H, m), 2.81 (0.5H, s), 2.96 (2.5H, s), 3.05 (2.5H, m), 3.30 (2H, m), 3.85 (3H, m), 4.48 (0.2H, m), 4.62 (0.8H, 
d, J=3.9 Hz). 4.75 (0.2H, m), 4.96 (0.8H, m), 6.21 (0.8H, m), 6.46 (0.2H, m), 6.58 (1H, d. J=8.3 Hz). 6.72 (1H, d, 
J=3.3 Hz), 7.25 (1H, m), 7.55 (2H, m), 8.80 (1H, brs), 9.32 (1H, brs) 



IR(KRr) 

v 3370. 1620. 1510. 1473. 1 120. 1035. cm" 1 . 



Mass (FAB) 



m/z543(M+H)+ 



Elementary Analysis: 



As CggH^NgC^Cfe • HCI • O.SHgO 



Calcd.: 


C, 59.14; 


H, 5.82; 


N, 4.75; 


CI. 18.06 


Found.: 


C, 59.34; 


H. 5.78; 


N. 4.78; 


CI. 17.78 



[Reference Example 26] 

1 7^dopropytmethy»-7.8-didehydro-4,5a-epoxy-1 404Tydroxy-3-memoxy-6a-[N-methyl-^ 
morphinan 25 

[0092] 



OH 




[0093] 540 mg of 17-cyclcpropylmetrtyl-7,^ 

amino) morphinan 14 and 0.31 mi of triethy famine was dissolved in 10 ml of chloroform followed by addition of 250 mg 
of trans-3-(3^uryl)acrytoyl chtonde and stirring for 30 minuteG at room temperature. The resulting solution was neutral- 
ized by addition of saturated aqueous sodium bicarbonate followed by extraction with chloroform. The organic layer was 
washed with saturated brine, dried and concentrated. The resulting residue was separated and purified by column chro- 
matography (silica gel; chloroform- chloroform :methanol (100:1)] to obtain 610 mg of crude crystal. This was then 
recrystallized from dichioromethane-ether to obtain 580 mg of the target compound (yield: 81%). 
mp 199-201°C 
NMR(400MHz.CD<%) 



£ 0.19 (2H. m) 0.60 (2H. m). 0.93 (1H. m). 1.58 (1H. m). 1.74 (1H. m), 2.27-2.64 (4H. m). 2.78 (1H, m). 3.00 (3H. 
S). 3.09 (1H. d. J=18.6 Hz). 3.40 (1 H. m). 3.82 (3H, s). 4.97 (1 H. br s. OH). 5.14 (1 H, d. J=6.8 Hz). 5.70-5.77 (2H, 
m). 5.83 (1H. m), 6.56 (1H, d. J»8.3 HZ). 6.61 (1H, d. J-1.5 Hz). 6.66 (1H. d. J=15.3 Hz). 6.67 (1H. d. J=8.3 Hz). 
7.42 (1H, br s). 7.63 (1H, d p J=15.3 Hz). 7.65 (1H, br s). 



IR(KBr) 

v 3338. 1659. 1638. 1404. 1282. 1205, 1160, 1122, 1054, 1017, 980, 808 cm 1 . 



Mass (El) 
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m/z488(M+). 
[Reference Example 27] 

5 17^ydopropy1methyl-7,8^ morphina- 
n* hydrochloride Zfi 

[0094] 



OH 



15 




[0095] 300 mg of 17^clopropylmethyl-7,8KikJehy*^ 

(3-furyt)acrytamido] morphinan 75 was dissolved in 5 ml of anhydrous dichtoromethane and cooled to 0°C. 3.7 ml of a 
25 dichloromethane solution of boron tribromide (1.0 M) was then added followed by stirring for 2 hours (at room temper- 
ature.)- The reaction solution was cooled to 0°C followed by addition of 6 ml of 28% aqueous ammonia water (1 :4). After 
stirring for 30 minutes at 0°C. the reaction solution was extracted with chloroform and methanol (3:1). The organic layer 
was washed with saturated brine, dried and concentrated, and the resulting residue was purified with column chroma- 
tography [silica gel; chloroform- chlorofbrm:methanol28% aqueous ammonia (1002:0.2)] to obtain 350 mg of crude 
30 crystal. This was then recrystallized from dichloromethane, methanol and ethyl acetate to obtain 265 mg of a free base 
of the target compound 238 mg of the resulting crystal was dissolved in 5 mi of methanol and concentrated after adding 
of an excess amount of methanol solution of hydrochloride. The residue was recrystallized from methanol to obtain 
159.3 mg of the target compound (yield: 57%). 
mp 251°C (decomposition) 
35 NMR (400 MHz, DMSOd 6 ) 

5 0:43 (1H, m). 0.53 (1H, m), 0.62 (1H, m), 0.72 (1H, m), 1.07 (1H, m). 1.69-1.82 (1H. m), 2.54-3.02 (4H, m), 2.91 
(3H, s), &0&3.18 (1H, m), 3.30-3.44 (2H, m), 4.07 (0.3H, m), 4.12 (0.7H, m), 4.94 (0.7H, d, J=6.8 Hz), 5.21 
(0.3H. d. J=7.3 Hz), 5.49 (0.7H. m). 5.76 (0.3H, m), 5.83-5.94 (2H, m). 6.52-6.57 (1H. m). 6.69-6.76 (1.6H. m), 
40 6.95 (0.7H, d, J=15.3 Hz), 7.05 (0.7H, d, J=2.0 Hz), 7.31 (0.3H, br s, OH), 7.46 (0.7H, br S, OH), 7.51 (1H, d, 

J=15.3 Hz), 7.70 (0.3H, br s), 7.74 (0.7H, br s), 8.09 (1H. br s). 8.90-9.06 (1H, m, NH+), 9.33 (0.3H, br s. OH). 
9.34(0.7H,brs,OH). 

IR (KBr) 

45 

v 3422, 3190, 1653, 1600, 1504, 1473, 1406, 1321, 1160, 1118, 1023, 949, 870. 799 cm 1 . 
Mass (FAB) 
so m/z 475 «M+H)+). 



55 



Elementary Analysis: As C28H30N2O5 • HCI 


CaJcd.: 


C, 65.81; 


H, 6.11; 


CI, 6.94; 


N, 5.48. 


Found.: 


C, 65.62; 


H. 6.19; 


CI, 6.82; 


N, 5.61. 



49 



EP 0 663 401 B1 

[Reference Example 28] 
17-Cydopn>pylmethyl-3,14^ihydr^ 

za 

5 

[0096] 



OH 



10 




2_a 



20 

[0097] 21.12 g (0 0404 mol) of 17-cydopropylmethyl-4,5a-epca(y-3,14^ • 
phthalate 1Q was dissolved in 1 1 0 ml of water. After adding 1 10 ml of THF and 8.75 g (0.0808 mol) of sodium carbonate, 
the atmosphere of reaction system was replaced to argon. Then, 6.96 g of trans-3-(3-furyl)acryloyi chloride (0 04444 
mol) was dissolved in 40 ml of THF and added dropwise. After stirring for 30 minutes. 40 ml of methanol and 54 mi of 

25 3 N aqueous sodium hydroxide were added and stirred fori hour. 350 rrri of ethyl acetate and 250 ml of saturated aque- 
ous sodium bicarbonate were added to the reaction solution to separate, and the aqueous layer was re-extracted with 
100 ml of ethyl acetate. After washing with 200 ml of saturated brine, the resulting organic layer was dried with sodium 
sulfate and concentrated. The residue was dissolved in 630 ml of ethyl acetate while heating, and after dissolving, 150 
ml was distilled off while heating. The resulting solution was allowed to stand and recrystallized to obtain 15.47 g of the 

30 free base of the target compound. 9.03 g of this free base was suspended in 90 ml of ethanol. After then adding 18.7 
ml of 1 N aqueous hydrochloric acid, the resulting solution was concentrated and dried to obtain 9.72 g of the target 
compound (yield: 80%). 
mp 187°C (decomposition) 
NMR(400 MHz, DMSO-de) 

35 

6 0.42 (1H. m). 0.51 (1H. m), 0.60 (1H. m), 0.68 (1H. m). 1.07 (1H, m), 1.26 (0.4H, m), 1.32-1.50 (3.6H, m), 1.73 
(1H, br d, J=13.7 Hz), 2.13 (1H, m), 2.40-2.60 (3H, m), 2.88 (1H, m), 2.92 (1.8H, s), 3.06 (1H, br d. J=t3.18 Hz), 
3.16 (1.2H, s), 3.59 (0.6H, m), 3.86 (1H, m), 4.19 (0.4H, m), 4.86 (0.6H, d, J=7.8 Hz), 4.92 (0.4H, d, J=7.8 Hz), 
6.35 (0.6H, d, J=15.6 Hz). 6.40 (0.4H. br s). 6.50 (0.6H. br s). 6.62 (0.6H, s), 6.64 (0.4H, d, J=8.3 Hz), 6.71 (1H. 
40 d, J=8.3 Hz), 6.85 (0.6H, d, J=8.3 Hz), 6.90 (0.4H, d. J=15.1 Hz). 6.99 (0.4H. s). 7.22 (0.6H. d. J=15.6 Hz), 7.36 

(0.4H. d, J=15.1 Hz). 7.66 (0.6H, s), 7.72 (0.4H. s). 7.92 (0.6H. s). 8.03 (0.4H. s). 8.85 (1H, br s). 9.28 (0.4H. s). 
9.68 (0.6H, s) 

IR(KBr) 

45 

v 3376. 1653, 1506, 1599. 1410. 1323, 1158, 1127, 1033, 872, 799 cm" 1 . 
Mass (FAB) 
so m/z 477 (M+H) 



Elementary Analysis 


As C28H32N2O5 • HCI • O.2H2O 


Calcd.: 
Found.: 


C, 65.10 
C, 65.11 




H, 6.52; 
H, 6.63; 


N. 5.42; 
N. 5.60; 


a. 6.86. 
a, 6.80. 
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[Reference Example 29] 

17-Cydoprcx3ylmethyl-3,14-p-cfir^ • hydrochloride 

83 

5 

[0098] 



OH 



10 




15 

83 



20 [0099] 567.1 mg (1.59 mmol) of 17-cyctopropylmethyl-3,14p-dihydro^ 4 
and 577.9 mg (3.19 mol) of 3-nitrcphenylacetic acid were dissolved in 18 ml of chloroform followed by the addition of 
657.0 mg (3.18 mmol) of dicyclohexylcarbodiimide and 10.0 mg (0.082 mmol) of 4-(N,NWimethylamino)pyridine to this 
solution and stirring lor 1 hour at room temperature. The solid that formed in the reaction solution was filtered out the 
residue was washed with chloroform, and the filtrate and washing were combined and concentrated. The resulting solid 

25 was dissolved in a mixed solution of methanol and chloroform (4:1) followed by the addition of 445 mg (3.22 mmol) of 
potassium carbonate and stirring for 2 hours at room temperature. 15 ml of water was added to the reaction solution 
followed by extraction with chloroform (3 x 15 ml). The organic layers were then combined and concentrated to obtain 
2.27 g of solid. This solid was then purified with column chromatography [silica gel 80 g; chforoform-methanol 
(40:1->20:1)] to obtain 71 7.4 mg off the free base of the target compound (yield: 87%). This crystal was then dissolved 

30 in methanol followed by addition of methanol solution saturated with hydrogen chloride gas. The precipitated crystal 
was then filtered to obtain 300.5 mg of the target compound (yield: 34%). In addition, the crystal resulting from concen- 
tration of this filtrate was then recrystallized from methanol to further obtain 354.0 mg of the target compound (yield: 
40%). Both of these compounds were then combined to obtain 654.5 mg of the target compound (yield: 74%). 
mp >210°C (decomposition, methanol) 

35 NMR (400 MHz, DMSOd 6 ) 

8 0.39(1H,m),0.47(1H,m),0.61 (1 H, m), 0.68 (1 H, m). 1.06 (1H,m), 1.17 (1H.m), 1.37 (1H.m), 1.50-1.64 (2H, 
m), 1 .94 (1 H, m), 2.43 (1 H, m), 2.68 (1H, m), 2.82 (0.6H, s), 2.90-3.14 (3H. m), 3.00 (2.4H, s), 3.22-3.38 (2H, m), 
3.90-4.10 PH. m), 4.54 (0.2H, m). 4.63 (0.8H. d. J=3.3 Hz), 4.82 (0.2H, m), 4.98 (0.8H, m), R28 (1H, br s. OH), 
40 6.58 (1H, d, J=7.8 Hz), 6.75 (1 H, d, J=7.8 Hz), 7.62 (0.8H, dd, J=7.8, 7.8 Hz), 7.65 (0.2H, dd, J=7.8, 7.8 Hz), 7.71 

(0.8H, d. J=7.8 Hz), 7.75 (0.2H, d, J=7.8 Hz), 8.13 (1 H, d, J=7.8 Hz). 8.14 (1 H, br s), 8.84 (1 H, m, NH+), 9.36 (1 H, 
s, OH). 

IR(KBr) 

45 

v 3388, 1618. 1528. 1466, 1352, 1321, 1120. 1036. 920, 806 cm* 1 . 
Mass (FAB) 
so m/z 520 «M+H)+). 



Elementary Analysis: As C29H33N3O6 • HCI 


CaJcd.: 
Found.: 


C, 62.64; 
C. 62.25; 


H. 6.16; 
H, 6.39; 


N, 7.56; 
N, 7.68; 


CI. 6.38. 
CI, 6.20. 
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[Reference Example 30] 

17<yclopropylniethyl-3,14 • hydrochlo- 

ride Iflfi 

[0100] 




1S& 



20 

[0101] 128 mg of 3,4-diftuorophenylacetJC acid and 131 mg of carbonyJ diimidazole were dissolved in 2.5 ml of 
anhydrous tetrahydrofuran. After refluxing white heating for 30 minutes, the solution was cooled to room temperature. 
A solution of 200 mg of 1 7-cydopropylmetryW,5a-epaxy-3, 140^ 4 dissolved in 13 

ml of anhydrous tetrahydrofuran was added to the reaction solution followed by refluxing while heating for 1 hour. After 

25 cooling to room temperature, the reaction solution was concentrated and the resulting residue was dissolved in 16 ml 
of methanol and stirred for 1 hour following the addition of 1 ml of 1 N aqueous sodium hydroxide. The reaction system 
was then concentrated followed by the addition of 40 ml of ethylacetate to the residue and sequential washing with 25 
mi of water and 25 ml of saturated brine. After drying with anhyoVous sodium sulfate, the organic layer was concentrated 
to obtain 439 mg of crude product. This was then recrystallized from ethylacetate to obtain 1 90 mg of the free base of 

ao the target compound. The mother liquor was then purified with silica gel column chromatography (25 g chloro- 
form/methanol = 19/1) to obtain 1 77 mg of the free base of the target compound. The free base obtained in this manner 
was then dissolved in a mixed solvent of chloroform and methanol, and this solution was concentrated after adding 
methanol solution of hydrochloride to adjust to pH 4. The residue was re-precipitated with ether and filtered to obtain 
1 76 mg of the target compound (yield: 57%). 

35 mp 194-208°C (decomposition, diethylether) 
NMR(400MHz.DMSOd 6 ) 

6 0.31-0.43 (1H, m), 0.43-0.53 (1H, m), 0.53-0.64 (1H, m), 0.64-0.76 (1H, m), 0.99-1.12 (1H, m), 1.12-158 (1H, m), 
158-1.45 (1H, m), 1.45-1.67 (2H, m), 136-2.03 (1H, m), 2.35-2.50 (1H, m). 2.59-Z77 (1H, m), 2.80 (0.6H, s), 
40 2.88-3.18 (3H, m), 2.96 (2.4H, s), 3.18-3.39 (2H, m), 3.78 (1.6H, s), 3.88 (0.4H, s), 3.91 (1H, d. J=6.8 Hz). 4.49 

(0.2H, m), 4.62 (1H. d. J=3.4 Hz), 4.97 (0.8H, dt, J=14.2, 3.4 Hz), 6.25 (0.8H, br s), 6.56 (0.2H, br s), 6.58 (1H, 
d, J=7.8 Hz), 6.73 (1H, d, J=*7.8 Hz), 7.03-7.18 (1H, m), 7.25-7.45 (2H, m), 8.82 (1H, br s), 9.32 (1H, s) 

IR(KBr) 

45 

v 1620, 1560, 1520. 1460, 1278. 1172, 1120. 1036. 774 cm 1 . 
Mass (FAB) 
so m/z511 ((M+H)+). 



55 



Elementary Analysis: As C29H33N2O4CIF2 • 0.7H20 • 0.25AcOEt 



Calcd.: 
Found.: 



C, 61.95; 


H, 6.31; 


N, 4.82; 


a, 6.09; 


C, 61.91; 


H, 6.47; 


N, 4.81; 


a, 6.04; 



F.6.53 
F.6.53 



52 



5 



W 



15 



20 



45 
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[Reference Example 31] 

1 7-Cydopit^methy1-3,14pKJir^ morphina- 
n • hydrochloride 124 

[0102] 




121 



[0103] 400 mg (1.12 mmol) of 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 4p<Jihydroxy^^-methyiaminomorphinan 10 
and 360 mg (1.68 mmol) of 3-{3-trif luoromethytphenyt)proptoJic acid were dissolved in 12 ml of chloroform followed by 
sequential addition of 0.40 ml (2.91 mmol) of N-ethytpiperidine and 428 mg (1.68 mmol) of bis-(2-oxo-3-oxazolidi- 
nyl)phosphtnic chloride and stirring for 12 hours at room temperatura Then, 15 ml of 1 N aqueous sodium hydroxide 

25 were added to separate layers, and the organic layer was washed with 1 0 ml each of water and saturated brine, dried 
and concentrated. The residue was dissolved in 10 ml of methanol followed by the addition of 2ml of 1 N aqueous 
sodium hydroxide and stirring for 3 hours. 30 ml of ethytacetate were then added to separate layers, and the resulting 
organic layer was washed with 20 ml of saturated brine, dried and concentrated. The residue was purified with silica gel 
column chromatography (Merk 9385, 30 g, chlorofbrnVmethanol = 30/1) to obtain 562.8 mg of the free base of the target 

30 compound. This was then re-precipitated from hexane and ethylacetate, and the resulting solid was dissolved in ethyl- 
acetate. An excess amount of ethylacetate solution of hydrochloride solution was added followed by stirring and filtra- 
tion of the resulting precipitate to obtain 274 mg of the target compound (yield: 42%). 
mp >1 95°C (decomposition) 
NMR(400 MHz, DMSOd 6 ) 

35 

5 0.42 (1H, m), 0.52 (1H, m), 0.59 (1H, m), 0.67 (1H, m), 1.07 (1H. m). 1.29-1.51 (3H. m). 1.73-1.83 (1H. m), 2.09- 
2.26 (1H, m). 2.40-2.58 (2H. m), 2.86 (1H. m), 2.98 (2.4H, s), 3.02-3.11 (2H, m), 3.31 (0.6H, s), 3.30-3.38 (2H. 
m), 3.87 (1H, or d, J=5.9 Hz), 4.13 (1 H, m), 4.89 (0.8H, o\ J=8.3 Hz), 4.96 (0.2H, d. J=8.3 Hz), 6.40 (0.2H, s, OH), 
6.46 (0.8H, d, J=7.3 Hz), 6.53 (0.8H, s, OH), 6.60 (0.8H, d. J-7.3 Hz). 6.66 (0.2H, d, J=»7.3 Hz), 6.72 (0.2H. d, 
40 J=7.3 Hz), 7.47 (0.8H, br s), 7.57 (0.8H, d, J=7.8 Hz), 7.63 (0.8H, dd. J=7.8, 7.8 Hz), 7.73 (0.2H, dd, J=7.8, 7.8 

Hz),7.83 (0.8H, d, J=7.8 Hz), 7.90 (0.2H, d. J=7.8 Hz), 7.97 (0.2H, d, J=7.8 Hz), 8.06 (0.2H, br s), a81 (1H, m. 
NHf), 9.30 (0.8H, s, OH), 9.31 (0.2H, s, OH). 



IR(KBr) 

v 3400. 2224, 1620, 1439, 1334, 1170, 1127, 1073, 1035, 924, 806 cm" 1 . 
Mass (FAB) 
so rrvz 553 «M+H)+). 



Elementary Analysis: As C3iH 31 F3N204 • HCI • O.5H2O 



Calcd.: 
Found.: 



C, 62.26; 


H, 5.56; 


Q, 5.93; 


F, 9.53; 


C. 62.25; 


H. 5.64; 


a. 5.78; 


F, 9.49; 



N, 4.68 
N, 4.73 



53 



EP 0 663 401 B1 

[Reference Example 32] 

1 7-cydopr opytmethyM, 5a-epoxy-3 , 1 4p-dihydroxy-6a-{ N-methyi-3 , 4-di chlorophenytmethanesu Ifonamicto) morphina- 
n • tartrate 128 

[0104] 



10 



15 




12R 

20 

[0105] 227 mg of 3-tert-butyWimethylsilytoxy-1 7K^cJopropytmethyl-4,5a-epoxy-1 4p-hydroxy-6a-(N-methyt-3,4- 
dicNcxophenytmethanesutfonami 1£ obtained in reference example 8 was dissolved in 4.5 ml of tetrahy- 

drofuran followed by the addition of 0.39 ml of tefrabutylammonium fluoride and stirring for 30 minutes. 15 ml of ethyl a- 
cetate and 10 ml of saturated aqueous ammonium chloride were added to separate layers, and the aqueous layer was 

25 extracted twice with 10 ml of ethylacecate. The resulting organic layer was concentrated after drying with anhydrous 
sodium sulfate, and the residue was purified with silica gel column chromatography (25 g chloroform/methanol = 20/1) 
to obtain the crude compound. This was then recrystallized from ethyiacetate and methanol to obtain 1 58 mg of the free 
base of the target compound. This was dissolved in a mixed solvent of chloroform and methanol, completely dissolved 
by addition of 20.4 mg of tartaric acid and concentrated. This residue was re-precipitated from methanol and ether fol- 

30 lowed by filtration to obtain 105 mg of the target compound (yield: 49%). 
mp >1 49°C (decomposition) 
NMR (400 MHz, DMSO<%) 

6 0.13-0.22 (2H, m), 0.47-0.58 (2H, m), 0.82-0.92 (1 H, m), 0.98-1 .1 1 (1 H, m), 1 .18-1.27 (1H, m), 1 .35-1 .48 (2H, m). 
35 1.55-1.67 (1H, m), 2.07-2.26 (2H, m), 2.48-2.60 (1H, m), 2.60-2.73 (2H, m), 2.83 (3H ( s), 3.01 (1H, brd, J=8.6 

Hz), 2.90-4.00 (5H, m, 3 x OH), 3.98-4.07 (1H, m), 4.11 (1H, s). 4.35 (1H, d, J=3.4 Hz), 4.49 (1 H, d, J=13.7 Hz). 
4.53 (1H, d, J-13.7 Hz), 6.49 (1H. d, J=8.3 Hz), 6.61 (1H, d. J=8.3 Hz), 7.44 (1H, dd, J=2.0, 8.3 Hz), 7.67 (1H, d, 
J=8.3 Hz), 7.71 (1 H, d, J=2.0 Hz), 9.08 (1 H, brs). 

40 IR(KBr) 

v 3410, 1607, 1470, 1323, 1122, 1035, 959, 917 cm 1 . 
Mass (FAB) 

45 

m/z579 (M+H)+. 



50 



Elementary Analysis: As C^HaaNgOsCfeS • 0.65C 4 H 6 N 6 • OAH^) 



Calcd.: 
Found.: 



C, 53.71; 


H, 5.41; 


N, 4.09; 


a, 10.36; 


C, 53.79; 


H, 5.50; 


N.4.12; 


a, 10.09; 



S, 4.69 
S, 4.58 
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[Reference Example 33] 

17-Cydoprcpylmethyl-3,140-diriyd^ • hydrochlo- 

ride 131 

[0106] 




121 



[0107] 17-Cydopropylmethyl^,140^ihydro^ 4 (0.20 g) was dissolved in 

chloroform (5 ml) followed by the addition of 3,4-dichlorophenylisocyanate (0.26 g, 2.5 equivalents) and reacting for 5 
minutes at room temperature. The precipitated solid was filtered out and dissolved in chloroform (8 ml) and methanol 
(10 ml) followed by the addition of 3 N aqueous sodium hydroxide to carry out hydrolysis for 5 minutes at room temper- 
ature. The solvent was distilled off followed by addition of saturated aqueous sodium bicarbonate (10 ml) and distilled 
water (4 ml), extraction with chloroform and methanol (12/2 + 10/2 ml), and drying with anhydrous sodium sulfate. After 
purifying with silica gel column chromatography (Merk 9385, 20 g; chloroform -> 3% methanol/chloroform), the residue 
was again dissolved in chloroform and methanol (5/0.5 ml) followed by addition of methanol solution of hydrochloric acid 
to obtain the target compound (0.23 g. 70%) in the form of its hydrochloride, 
mp 210°C (decomposition) 
NMR (400 MHz, DMSOd 6 ) 

5 0.41 (1 H, m), 0.44 (1 H, m), 0.62 (1 H, m), 0.68 (1 H, m), 1 .0-1 .2 (2H, m), 1 .40 (1 H, m), 1 .60 (2H, m), 1 .94 (1 H, m), 
2.4-2.5 (1H. m). 2.68 (1H. m), 2.92 (3H. s). 2.9-3.2 (3H, m), 3.3-3.4 (2H, m), 3.91 (1H, d, J=6.8 Hz), 4.74 (1H,d. 
J=3.9 Hz), 4.81 (1H, dt, Jo13.7, 3.9 Hz), 6.34 (1H, s), 6.59 (1H, d, J=7.8 Hz), 6.73 (1H, d, J=7.8 Hz), 7.49 (1H, d, 
J=8.8 Hz), 7.55 (1H, dd, J=9.3, 2.4 Hz). 7.94 (1H, d. J=2.4 Hz), 8.73 (1H, s). 8.82 (1H, brs). 9.32 (1H. s) 

IR (KBr) 

v 3300, 1638, 1510, 1477. 1120, 1040 cm" 1 . 
Mass (FAB) 

m/z544(M+H) 



Elementary Analysis: As C 2 8H 31 N3O4O2 • HCI • O.4H2O 



Calcd.: 


C 57.18; 


H5.62; 


N 7.14; 


C1 18.08 


Found.: 


C 57.32; 


H5.83; 


N 7.04; 


C1 17.85 
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[Reference Example 34] 

17-Cyciopropytmethyl^,14^ • 1.8 

hydrochloride 135 

5 

[0108] 



10 



15 




111 



[0109] 234.5 mg (0.431 mrno!) of 17K^doprcx^me^-3,140<lihydroxy^,5a^ 

eny)acetamtdo)morphinan (free base of 1) was dissolved in 5.0 ml of anhydrous THF under argon atmosphere followed 
by the dropwise addition of 1.1 ml (2.2 mrnol) of a 2.0 M anhydrous THF solution of borane-dimethylsutfide complex at 
0°C and refluxing for 1.5 hours. This reaction solution was cooled to 0°C followed by the addition of 2 ml of 6 N hydro- 
chloric acid and again refluxing for 1 hour. The reaction solution was again cooled to 0°C and 25 ml of saturated aque- 
ous sodium bicarbonate was added to make the solution basic. The solution was then extracted with chloroform and 
methanol (4:1) (3 x 20 ml), and the organic layers were combined, (fried and concentrated to obtain 281 mg of an oily 
substance. This oily substance was purified with column chromatography [silica gel 25 g; chloroform- methanol 
(50:1->40:1)] to obtain 191 .0 mg of the free base of the target compound. This free base was dissolved in methanol 
followed by the addition of a methanol solution of hydrogen chloride and concentration. The resulting hydrochloride was 
purified with Sephadex gel column chromatography [methanol] to obtain 193.3 mg of the target compound (yield: 74%). 
mp >205°C (decomposition) 
NMR (400 MHz, CDO,; data for free base) 

35 6 0.13 (2H, m), 0.53 (2H, m), 0.85 (1H, m), 1.00 (1H, m), 1.49 (1H, dd, J=15.1, 8.8 Hz), 1.53-1.62 (2H, m), 1.71 
(1H, ddd, J=15.1, 9.5, 9.5 Hz), 2.0-3.1 (1H, br s, OH), 2.15-2.40 (4H. m), 2.51 (3H. s), 2.55-2.67 (2H, m). 2.72- 
2.85 (3H, m), 2.89 (1 H. m), a98-3.1 0 (3H, m), 4.78 (1 H, dd, J=3.0. 2.0 Hz), 4.98 (1 H, br s. OH), 6.50 (1 H, d, J=8.1 
Hz), 6.68 (1 H, d, J=8.1 Hz), 7.03 (1H, dd, J=a3, 2.0 Hz), 7.28 (1H, d, J=2.0 Hz), 7.33 (1H, d, J=8.3 Hz). 

40 IR(KBr) 

v 3422, 1638, 1620, 1508, 1470, 1390, 1323, 1241, 1172, 1122, 1035. 982, 919, 886cm" 1 . 
Mass (FAB) 

45 

m/z529((VWH)+). 



Elementary Analysis: As 
CaH^CIgl^Oa • 1 .8HCI • 0.4^0 



Calcd.: 


C, 57.83; 


H, 6.12; 


N, 4.65; 


CI, 22.37 


Found.: 


C, 57.73; 


H, 6.31; 


N, 4.60; 


CI. 22.38 



56 



EP 0 663 401 B1 

[Reference Example 35] 

17K*etopropytmethyl-3J4p^ • 1 .6 hydro- 

chloride 13Z 

[0110] 



10 




20 

[0111] 156.8 mg (0.282 mmd) of 17-cyd(xxopytmethyl-3,140<iiriydi^ 

cetamkJo) morphinan * hydrochloride 8Z was dissolved in 2.1 ml of methanol followed by the addition of roughly 0.2 ml 
of a saturated methanol solution of hydrogen chloride gas and 5.3 mg of platinum oxide, and stirring for 2.5 hours at 
room temperature in a hydrogen atmosphere (1 atm). The reaction mixture was filtered by passing through Celite, and 
25 the titration residue was washed with methanol. The filtrate and washing were combined and concentrated to obtain 
166 mg of crude product. This crude product was purified twice with Sephadex column chromatography [methanol] to 
obtain 10a2 mg of the target compound (yield: 68%). 
mp >220°C (decomposition) 
NMR(400MHz, DMSOd 6 ) 

30 

6 0.39 (1H, m), 0.47 (1H, m), 0.62 (1H, m), 0.69 (1H, m), 1.00-1.23 (2H, m), 1.34 (1H, m), 1.45-1.63 (2H t m), 1.94 
(1H, m). 2.44 (1H, m). 2.68 (1H, m), 2.78 (0.9H. s). 2.92-3.13 (3H. m). 2.93 (2.1H, s), 3.21-3.43 (2H. m). 3.67- 
3.82 (2H, m), 3.92-3.98 (1H, m), 4.38 (0.3H, m), 4.57 (0.3H, m), 4.61 (0.7H, d, J=3.4 Hz), 4.98 (0.7H, m), 6.29 
(0.7H, br s, OH), 6.57 (1 H, d, J=8.3 Hz), 6.63 (0.3H, br s, OH), 6.72 (0.3H. d, J=8.3 Hz). 6.74 (0.7H, d, J=8.3 Hz). 
35 6.97 (0.6H, d, J=8.3 Hz) 7.00 (1 .4H, d, J=8.3 Hz), 7.16 (1 .4H, d, J=8.3 Hz), 7.20 (0.6H, d, J=8.3 Hz). 8.53 (2.8H. 

br s. NH3+), 8.84 (0.8H. m, NH+). 9.30 (0.3H, br s, OH), 9.33 (0.7H. br s. OH). 

IR(KBr) 

40 v 3370. 1620, 1510, 1466, 1321, 1120, 1038, 919. 804 cm' 1 . 
Mass (FAB) 

m/z 490 «M+H)+). 



Elementary Analysis: As C29H35N3O4 • 1 .6HCI • O.8H2O 



Calcd.: 


C, 61.94: 


H, 6.85; 


N, 7.47; 


CI, 10.09. 


Found.: 


C, 62.09; 


H, 7.02; 


N, 7.15; 


CI, 9.93. 
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[Reference Example 36] 



1 7-tydopropylmethyl-3-aceto^ morphinan • hy- 

drochloride 139 

[0112] 



w 



15 



XX,' 



Me 



121 



20 



25 



30 



[0113] 152 mg of 17-cydopropyliTietrtyM,5a-epoxy-3,M 

morphinan • hydrochloride 1 obtained in reference example 25 was dissolved in 2.3 m) of pyridine followed by the addi- 
tion of 0.04 ml of acetic anhydride and stirring for 30 minutes. After concentrating the reaction solvent and removing the 
pyridine by azeotrope with toluene, the residue was washed with ether to obtain 1 48 mg of the target compound (yield: 
91%). 

mp >187°C (decomposition) 
NMR(400 MHz, COCy 

8 0.35-0.58 (1.3H, m), 0.63-0.94 (2.7H, m),1 .25-1.75 (5H, m), 2.26 (2.1H, s), 2.27 (0.9H, s). 2.47-2.70 (2H. m). 2.83 
(0.9H. s), 2.85 (2.1 H, s), 2.90-3.26 (4H, m), 3.27-3.60 (2H, m), 3.69 (1.4H, s), 3.71 (0.6H, s), 4.35-4.60 (1.3H, m), 
4.75-4.83 (0.3H, m), 4.86 (OJH, d, J=2.9 Hz), 5.18-5.28 (0.7H, m), 6.70 (1H, d, J=8.4 Hz), 6.72 (1H, brs), 6.87- 
6.93 (1 H, m), 7.09 (0.7H, dd, J=8.3. 2.0 Hz). 7.30 (0.3H. dd. J=8.3, 2.0 Hz). 7.35 (0.7H, d. J=2.0 Hz), 7.40 (0.7H, 
d, J=8.3 Hz). 7.48 (0.3H, d. J=2.0 Hz), 7.56 (0.3H, d, J=8.3 Hz), 9.40-9.70 (1H, m). 

IR(KBr) 

v 3380. 1765, 1636, 1626. 1475. 1458, 1224, 1201, 1122, 1036 cm 1 . 
(FAB) 
rn/z585(M+H}*. 



Bementary Analysis: As (^H^OsC^ • HQ 


Cakxi: 


C. 59.86; 


H, 5.67; 


N. 4.50; 


CI. 17.10 


Found.: 


C, 59.71; 


H, 5.70; 


N, 4.55; 


CI, 16.95 



50 
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[Reference Example 37] 

17-cyclopr^y1methyl-4,5a-e morphinan • 

tartrate 142 

[0114] 



OH 



10 




2AZ 



20 

[0115] 245 mg of 1 7^dopropytmethyM,5a-epco(y-3,1 4 

morphinan (free base of 1) obtained in reference example 25 was dissolved in 3.5 ml of chloroform followed by the addi- 
tion of an excess amount of diazomethane and stirring for 1 hour. After concentrating the reaction system, the residue 
was purified with silica gel column chromatography (20 g hexane/ethylacetmeAnethanol/aqueous ammonia = 
25 5/3/0.2/0.04) to obtain the free base of the target compound. After dissolving this in methanol. 1 1 mg of tartaric acid 
was added to completely dissolve followed by concentration. The residue was re-precipitated from ether followed by fil- 
tration to obtain 83 mg of the target compound (yield: 30%). 
mp >1 15°C (decomposition) 
NMR (400 MHz, DMSCKfe + D20) 

30 

5 0.1 5-0.33 (2H, m), 0.48-0.63 (2H, m), 0.87-1 .00 (1 H, m), 1 .05-1 .55 (4H, m), 1 .69-1 .85 (1 H f m), 2.20-2.45 (2H, m), 
2.55-2.95 (3H m), 2.79 (0.9H, s), 2.94 (2.1 H, s), 3.08-3.22 (1H. m). 3.30-3.58 (2H, m). 3.78 (3H, s) 3.77 (1H, d. 
J=16.1 Hz), 3.84 (1H, d, J=16.1 Hz), 4.09 (2H, s), 4.38-4.45 (0.3H, m), 4.55-4.63 (0.3H, m), 4.60 (0.7H, d, J=3.4 
Hz), 4.88-4.96 (0.7H, m), 6.68 (0.7H, d, J=8.3 Hz), 6.64-6.70 (0.3H, m), 6.86 (0. 7H. d, J=8.3 Hz). 6.82-6.88 (0.3H, 
35 m), 7.24 (0.7H, dd, J=a3, 2.0 Hz), 7.24-7.30 (0.3H, m), 7.52 (0.7H, d. J=2.0 Hz). 7.52-7.56 (0.3H, m), 7.57 (0.7H, 

d, J=8.3 Hz), 7.60 (0.3H, d, J=8.3 Hz). 

IR(KBr) 

40 V 3324, 1628, 1402, 1309, 1267, 1131 cnT 1 . 
Mass (El) 

m/z=556 M+. 



Elementary Analysis: As 
Qh^N^CIz •0.87C 4 H B O 6 • 0.7H 2 0 



Calcd.: 


C 57.39; 


H5.80; 


N 4.00; 


C1 10.12 


Found.: 


C 57.35; 


H5.91; 


N4.09; 


C1 10.19 
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[Reference Example 38] 

14p-Acetoxy-17-cyelopropylmet^ morphinan • hy- 

drochloride 143 

[0116] 



10 




1A1 



20 ^ 

[01171 443 mg of 17-cydopropylrr)ethyM,5a-e|^^ 

morphinan (free base of 1) obtained in reference example 25 was dissolved in acetic anhydride followed by stirring for 
1 hour at 1 60°C with an oil bath. After concen tr ating the reaction solvent, the acetic anhydride was completely removed 
by azeotrope with toluene. The residue was dissolved in 1 0 mi of methanol followed by the addition of 1 4 ml of 4% aque- 

25 ous sulfuric acid and stirring for 18 hours. 10 ml of aqueous ammonia and 30 ml of chloroform were then added to the 
system to separate, and the aqueous layer was extracted twice with 1 5 ml of chloroform. The organic layer was concen- 
trated after drying with anhydrous sodium sulfate and the residue was purified with silica gel column chromatography 
(45g, chtorotorm/ethytecetate = 2/1). This was then recrystaltized from chloroform and methanol followed by derivation 
of the crystals into hydrochloride with methanol solution of hydrochloride to obtain 299 mg of the target compound 

30 (yield: 59%). 

mp >190°C (decomposition) 
NMR(400 MHz, DMSO<%) 

6 0.35-0.73 (4H, m). 0.90-1.03 (1H, m), 1.05-1.75 (4H, m), 2.17 (2.25H, s), 2.24 (0.75H. s),2.30-2.62 (2H, m), 2.65- 
35 2.83 (1H, m), 2.80 (0.75H, s), 2.96 (2.25H, s), 2.90-3.15 (2H, m), 3.18-3.52 (3H, m), 3.79 (0.75H, d, J=16.1 Hz), 

3.84 (0.75H, d. J=16.1 Hz), 3.93-4.07 (0.5H, m), 4.55-4.60 (0.25H, m), 4.72 (0.75H, d, J=3.4 Hz), 4.77-4.85 (1H. 
m), 5.26 (1 H, d, J=6.4 Hz), 6.50 (0.25H. d, J=8.3 Hz), 6.61 (0.75H, d, J=8.3 Hz), 6.77 (1 H. d, J=8.3 Hz), 7.19-7.25 
(0.25H, m), 7.24 (0.75H, dd, J=8.3, 2.0 Hz), 7.49 (0.25H, d. J=2.0 Hz), 7.52 (0.75H, d, J=2.0 Hz), 7.58 (0.75H, d, 
J=8.3 Hz), 7.60 (0.25H, d, J=8.3 Hz), 950-9.47 (1H, m), 9.42 (0.25H. s), 9.43 (0.75H, s). 

40 

IR(KBr) 

v 3420, 1744, 1626, 1473. 1406, 1371, 1321, 1214, 1116. 1035 cm' 1 . 
45 Mass (El) 

m/z 584 M+. 



Elementary Analysis: As C^H^N^sC^ • HCI • O.2H2O 


Calcd.: 
Found.: 


C, 59.52; 
C, 59.40; 


H, 5.70; 
H, 5.90; 


N, 4.48; 
N, 4.56; 


CI, 17.00. 
CI. 17.12. 
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[Reference Example 39] 

17-Cyclopropytmethyl-3 J4^ihydroxy-4,5a-epoxy^ • hydrochloride 145 

[0118] 



OH 




IAS. 



[0119] 360 mg of 17-cyctopropylniethyl-3,14p^hy*^ 

and 1 .07 g of stannic chloride dihydrate was dissolved in 7.5 ml of ethanol followed by heating to 70°C and stirring for 
2 hours. After cooling the reaction mixture to room temperature, 2 N aqueous sodium hydroxide was added while cool- 
ing with ice to neutralize followed by extraction with dichloromethane. The organic layers were combined and washed 
with saturated brine. After drying and concentrating, the organic substances were removed by chromatographic filtra- 
tion [silica gel; chloroform :methanol (9:1)]. The resulting crude target compound was converted into a dihydrochloride 
to obtain 310 mg. 
Mass (FAB) 

nVz502«M+H)+). 

[Reference Example 40] 

17-Cyc»oprcpylmethyl-3J40<li^ • meth- 

anesutfonate 14fi 

[0120] 



OH 




^^OH 



1A& 



[0121] 300 mg of 17^clopropylmetriyl-3J4pKlihydraxy-4,5a-ep 

nan * hydrochloride 145 obtained in reference example 39 was dissolved in 9 ml of water and cooled with ice. 40 fJ of 
thiophosgene dissolved in 2 ml of chloroform was added dropwise followed by stirring for 5 hours at warming to room 
temperature. Saturated aqueous sodium bicarbonate was then added to neutralize while cooling with ice followed by 
extraction with chloroform. The organic layers were combined and washed with saturated brine followed by drying and 
concentrating. The resulting residue was purified with column chromatography [silica gel; chlorofbrm:methanol 
(97.52.5)]. to obtain 208 mg of the resulting target compound after converting a methanesulfonate from (yield: 52% 2 
steps). 
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mp 170°C (decomposition) 
NMR(500MHz,DMS(>cy 

6 0.42 (1H, m). 0.49 (1H, m), 0.60 (1H, m). 0.69 (1H. m), 1.07 (1H, m), 1.27-1.58 (3H, m), 1.72 (1H. m), 2.11 (1H, 
m), 2.31 (3H, s), 2.43-2.52 (2H, m), 2.86 (1H, m), 2.92 (2.1H, s), 3.02-3.14 (2H, m), 3.18 (0.9H, s), 3.30-3.38 (2H, 
m). 3.70 (0.7H, m), 3.83 (1H, m), 4.19 (0.3H. m). 4.80 (0.7H, d, J=8.3 Hz), 4.90 (0.3H, d. J=8.3 Hz), 6.14 (0.3H, 
br s), 6.22 (0.7H. br s), 6.65-6.84 (2.1H, m), 6.88 (0.7H, d, J=7.8 Hz), 7.29 (1H, d, J=15.6 Hz), 7.40-7.50 (3.6H, 
m), 7.69 (0.3H, d, J=7.8 Hz). 7.91 (0.3H, s), 8.74 (1H. br s). 9.30 (0.3H, br s), 9.54 (0.7H, br s). 

IR(KBr) 

v 3380, 3210, 2124, 1649, 1599, 1197, 1060, 785 cm" 1 . 
Mass (FAB) 

m/z544((WfH)+). 



Elementary 


Analysis: 


As 


CmHaatyO^ * CHaSO^H • HgO 






Calcd.: 


C. 58.43; 


H, 5.98; 


N, 6.39; 


S.9.75 


Found.: 


C. 58.67; 


H, 6.15; 


N, 6.11; 


S, 9.78 



[Examples 210-213] 

[0122] The procedure of Reference Example 31 was repeated, except that 8-homo-1 7-cydopropylmethyl-4,5a- 
epoxy-3, 1 4^ihydrQxy^-metrTyiarninomorphinan 1 8-homo-1 7-cydopropylmethyl-4 ( 5a-epoxy-3, 1 4p-dihydraxy-6p- 
rnethytaminornorphinan, 17-cyctopropy1nfie^-4^ and 
17K^doc«x)cytmetriyM,5a-epc^ were used instead of 1 7-cydo- 

propylrnethyt-4,5a-epoxy-3, 1 4p^ihydraxy^^methylaminornorphinan 10 and 3-(4-trifluoromethylphenyl)propiolic acid 
was used instead of 3-(3-tn1tuaomethytphenyt)propiolic acid, thereby preparing 8-horno-17-cyclopropylmethyl-4,5a- 
epaxy-3,14p^ihydrc^-6a-[NHTiethyl-3-(4-trifli^ hydrochloride 222> (yield: 

68%), 8-hc^rc-17<^doprc^methy^4,5a-epcxy-3,14p<J 

mido]morphinan hydrochtoride Z>3 (yield: 61%), 1 7-cyckx>rcpytrnethyl-4,5a-epoxy-3, 1 4p<lihydroDcy-1f>keto-6a-[N- 
methyl-3-(4-trifluorometf^ hydrochloride ^4 (yield: 69%) and 1 7-cydcpropytmethyl- 

4.5a-epoxy-3.14p<Khydroxy-10-ket^ hydrochtoride 
225 (yield: 69%). 

Compound 222 

[Q123] 




222 



Mass (FAB) 

m/z567((W^H) + ). 
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Elementary analysis for C32H33N 2 04F 3 • HCI • 0.2H 2 O 


Calculated: 
Found: 


C, 63.35; 
C. 63.25; 


H, 5.71; 
H, 5.75; 


N, 4.62; 
N, 4.72; 


F, 9.39; 
F.9.21; 


5.84. 
CI. 5.96. 



10 Compound ^3 
[0124] 



15 



20 




223 



Mass (FAB) 

m/z 567 ((M+H)+). 



30 


Elementary analysis tor C32H33N2O4F 


3 • HCI • 0.3H 2 O 






Calculated: 


C. 63.17; 


H. 5.73; 


N, 4.60; 


F, 9.37; 


CI, 5.83. 




Found: 


C, 63.00; 


H, 5.78; 


N, 4.52; 


F.9.41; 


a, 5.98. 



35 

Compound 



[0125] 

40 



OH 



45 




Mass (FAB) 

rn/z567((M+H)+). 

55 

! 
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Bemerrtary analysis for C 31 H29N 2 05F 3 • HCI • 0.4H 2 O 



Calculated: 


C, 61.02; 


H, 5.09; 


N, 4.59; 


F, 9.34; 


CI, 5.81. 


Found: 


C.61.29; 


H.5.11; 


N, 4.41; 


F. 9.43; 


CI, 5.76. 



Compound 225 
[0126] 




Mass (FAB) 

m/z567 ((NV+H)+). 



Elementary analysis for C3tH29N205F3 • HCI • 0.3H 2 O 



Calculated: 
Found: 



C, 61 .20; 


H, 5.07; 


N, 4.60; 


F t 9.37; 


C.61.38; 


H, 5.18; 


N, 4.44; 


F, 9.27; 



CI, 5.83. 
CI, 5.74. 



[Examples 214-217] 

[0127] The procedure of Reference Example 31 was repeated, except that 8-horno-1 7-cyc»opropytmethyM,5a- 
epaxy-3, 1 40<iirrydraxy-7a-meJrTytai™ 8-homo-1 7K^ctopropylme1hyl-4,5a-epQxy-3, 1 4{Klihydraxy-7p- 

m^hylaminomorphinan, 1 7Kydoprcpylmetriyl-4,5a-epoxy-3, 1 4(3, 1 5p-trihydroMy-6a-metrry1amir»omorphinan and 17- 
cydopropytmetrryW,5a-epa^ were used instead of 1 7-cydopropyl- 

mettylA5a-epco<y-3,14p^iri^^ 10 and 3-(3-methylpheny1)propiolic acid was used 

instead of 3-(3'trifluorometrtylphenyl)proptolic acid, thereby preparing 8-homo-1 7-cydopropytmethyl-4,5a-epoxy-3, 1 4(V- 
dihydroxy-7a-[NHTiethyl-3^3<netriyfc^ hydrochloride 226 (yield: 71%), 8-horno-17-cydo- 

prcpylmethy1A5a-epcofy-3,14p-c5r^ hydrochloride 221 

(yield: 60%), 1 7-<7dcpropytmetriyi-4,5a-epc*y-3, 1 40, 1 5p-trihydroxy-6a-(N-methyl -3-(3-methytpheny1)propiola- 
mido]morphinan hydrochloride 2^ (yield: 59%) and 17<ydc^opy!methyt-4,5a-epoxy-3,14p,15 
methyl -3-{3-methyfphenyl)pixp^ hydrochloride ^9 (yield: 63%). 
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Compound 226 
[0128] 





H 

225 



Mass (FAB) 

m/z513((M+HT). 



Elementary analysis for C32H35N2O4 • HQ »0.6H2O 


Calculated: 
Found: 


C. 68.64; 
C, 68.34; 


H, 6.88; 
H6.95; 


N f 5.00; 
N. 5.11; 


CI, 6.33. 
CI, 6.19. 



Compound 227 
[0129] 



Mass (FAB) 

rn/z513((M+H) + ). 




222 



Elementary analysis for C32H36N2O4 • HCI • O.3H2O 


Calculated: 
Found: 


C, 69.31; 
C, 69.11; 


H, 6.83; 
H, 6.74; 


N. 5.05; 
N, 5.23; 


CI. 6.39. 
CI. 6.44. 
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Compound 22fi 
[0130] 



to 




228 



is 

Mass (FAB) 

ntfz515((I^Hr). 

20 



Elementary analysis for C 31 H3 4 N 2 05 • HCI • 0.4H 2 O 



Calculated: 


C. 66.69; 


H, 6.46; 


N, 5.02; 


Q. 6.35. 


Found: 


C. 66.44; 


H.6.51; 


N, 5.14; 


a. 6.22. 



Compound ^2 
so [0131] 



OH 



35 




222 



Mass (FAB) 
45 tn/z51S((hA*H)+). 



Elementary analysis for H^NgOs • HO • 0. 1 H 2 0 


Calculated: 
Found: 


C, 67.35; 
C, 67.54; 


H, 6.42; 
H. 6.51; 


N, 5.07; 
N, 4.98; 


CI, 6.41. 
CI, 6.37. 



55 [Examples 218-219] 

[0132] The procedure of Reference Example 31 was repeated, except that 17-cyclopropytmethyl-4.5a-epoxy- 
3,14p<lihydrQxy-8a-metrTylaminornorphinan and 17K^dopropylmethylA5a-epaxy-3.14^ 
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nomorphinan were used instead of 17<ydopropytmethyM,5a-epo^ 10 
and 3-(3,4-dimethytphenyOpropk)lic acid was used instead of 3-(3-trif luoromethylohenyt)propiolic acid, thereby prepar- 
ing 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 4p^iriydroxy-8a-[N-methyl-3^ 

hydrochloride 230 (yield: 58%) and 1 7-cyclopropylmethyl-4,5a-epaxy-3, 1 4(Hiihydroxy-8p-[N-methyl-3-{3,4-dimethyl- 
5 pnertyl)propiolanrrido]morphinan hydrochloride 231 (yield: 62%). 

Compound 230 
[0133] 



15 



20 




Mass (FAB) 

25 

m/z513((M+H) + ). 



30 


Elementary analysis for C32H36N2O4 • 


HCI*0.3H 2 O 




Calculated: 


C. 69.31; 


H, 6.83; 


N, 5.05; 


CI. 6.39. 




Found: 


C, 69.02; 


H. 6.87; 


N.5.29; 


CI, 6.50. 



35 

Compound 231 
[0134] 



40 



45 



50 




Mass (FAB) 
55 m/z 513 «M+H) + ). 
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Elementary analysis for C32H36N2O4 - HQ 


Calculated: 
Found: 


C. 70.00; 
C. 70.11; 


H, 6.79; 
H, 6.73; 


N, 5.10; 
N, 5.03; 


CI, 6.46. 
CI, 6.61. 



10 [Examples 222-223] 

[0135] Trie procedure of Reference Example 25 was repeated, except that 1 7-cyclopropylmethyt- 1 6-cyano-4,5<z- 
eccxy-3,14^inyclroD<y^ and 1 7-cydopropylmethyl- 1 6-cyano-4,5a-epoxy-3, 1 40-dihydroxy- 

6^-methylaminomorphinan were used instead of 1 7^dopropylmethyW,5a-epoxy-3 
15 nomorphinan 4 and 3-triHuoromeithyldnnamoyl chloride was used instead of 3,4-dichlorophenytacetyl 17-cydopropyl- 
metrtyM6-cyano^5a-epoxy-3,14fHJin^ hydrochloride 
234 (yield: 62%) and 17<ydcprcpy1metrr>d-16K^no-4,5a-epQ 
namamido)morphinan hydrochloride g35 (yield: 57%). 

20 Compound 234 

[0136] 



25 



30 




234 



35 Mass 



(FAB) 
m/z 580 ((MfH)*). 



40 



Elementary analysis for C32H32N3O4F3 • HCI • O.3H2O 



Calculated: 
Found: 



C.61.84; 


H, 5.45; 


N, 6.76; 


F.9.17; 


(X 61 .99; 


H, 5.53; 


N, 6.56; 


F.9.11; 



CI, 5.70. 
Q, 5.81. 



50 



55 
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[0137] 



10 




XjC 



'OH 

£35 



is Mass (FAB) 

m/z 580 «M+H) + ). 



20 



Elementary analysis for C32H32N3O4F3 • HCI • 0. 1 H 2 0 



Calculated: 
Found: 



C, 62.20; 


H, 5.42; 


N, 6.80; 


F. 9.22; 


C, 62.03; 


H. 5.48; 


N, 6.72; 


F.9.31; 



a, 5.74. 

a, 5.83. 



[Examples 226] 

[0138] The procedure of Reference Example 25 was repeated, except that 1 7-cyclopropyl methyl -4, 5a- epoxy- 
30 3,14pKtihydrcory-6ft80-(Wsnie^ were used instead of 1 7-cyclopropylmethyl-4,5a-epoxy-3,14p-dihy- 

dro«y-6aHT^hytaminomorphinan 4 and trans-3-(3-furan)acryloyl chloride was used instead of 3,4-dichtorophenylacetyl 
chloride, thereby preparing 1 7-cyclopropylmethyl-4,5a-epoxy-3,1 4p-dihydroxy-6p i 8p-bis[N-methyl-trans-3-(3- 
furan)aaylamido]morphinan hydrochloride 238 (yield: 53%). 

35 Compound 238 



40 





oh; 



OH 
223 



50 



(FAB) 
m/z 626 ((M+H)*). 
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Elementary analysis for 03^39^07 • HCI • 0.5H 2 O 


Calculated: 
Found: 


C, 64.42; 
C. 64.15; 


H, 6.16; 
H, 6.25; 


N, 6.26; 
N, 6.13; 


CI, 5.28. 
CI. 5.41. 



10 [Examples 227-230] 

[0140] The procedure of Reference Example 25 was repeated, except that 1 7-cyclopropylmetny!-4,5a-epoxy- 
3,1 4p-dihydroxy-1 Hirtro-6a-methylaminomorpriinan, 1 7-cyctopropylmethyl-4,5a-epoxy-3, 1 4p-di hydroxy- 1 -nitro-6p- 
methyl aminomorphinan. 8-rx)r-17-cydcpropyImethyM,5a-e^ and 8- 

15 nor-17-c^cx3ropy!methyl-4,^ were used instead of 17-cydopro- 

pylmethyl-4,5a-epoxy-3, 1 4p<* hydrGKy^-methytaminornorphinan 4 and 3- methyl cinnamoyi chloride was used instead 
of 3,4-dichtorophenylacetyl chloride, thereby preparing 1 7-<^dcpropytmethyl-4,5a-epoxy-3, 1 4p-dihydraxy-1 -nitro-6a- 
(N^ethy!-3HTietrryldnnamamido)rrK)rphinan hydrochloride g3§ (yield: 71%), 17-cydopropy1methyi-4,5a-epoxy-3,14p- 
dihydrcocy-lHftitix>-6p-(N-meth^ hydrochloride 240 (yield: 72%), 8-nor-17-cydopro- 

20 py1nr>ethyM,5a-e|X>xy-3,14{Kihyd^ hydrochloride 211 (yield: 63%) 

and 8-nor-17-cydcixocy!methyl-4,5a-epcor^ hydro- 
chloride 242 (yieW: 57%). 

Compound 239 

25 

[0141] 



OH 



30 




239 



Mass (FAB) 
40 m/z 546 ((M*-H)+). 



Elementary analysis for Cg, HasNgOg -HO-0.1 H 2 0 


Calculated: 
Found: 


C, 63.77; 
C, 63.95; 


H, 655; 
H,6.31; 


N, 7.20; 
N, 7.03; 


CI, 6.07. 
CI, 5.93. 



55 



70 



Compound 24Q 
[0142] 

5 
10 

15 Mass (FAB) 

rn/z546((M+H) + ). 

20 
25 

Compound 241 
[0143] 

30 
35 
40 

Mass (FAB) 

rnfc487((M+H) + ). 

45 
50 
55 
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240 



Elementary analysis for C 31 H^N^Os • HO • O.3H2O 


Calculated: 
Found: 


C. 63.38; 
C, 63.12; 


H.6.28; 
H, 6.31; 


N, 7.15; 
N, 7.03; 


CI. 6.03. 
CI, 6.31. 



OH 




211 



Elementary analysis for C30H34N2O4 • HCI • 0. 1 H2O 



Calculated: 


C, 68.65; 


H, 6.76; 


N.5.34; 


CI. 6.75. 


Found: 


C, 68.87; 


H. 6.75; 


N,5.21; 


a, 6.59. 
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Compound 242 
[0144] 



10 




242 

15 Mass (FAB) 

m/z487((M+H) + ). 



Elementary analysis for C^o^N^ • HCI • 0. 1 H 2 0 


Calculated: 
Found: 


C, 68.42; 
C, 68.17; 


H, 6.77; 
H, 6.75; 


N, 5.32; 
N, 5.18; 


CI. 6.73. 
CI. 6.89. 



[Examples 231-232] 

[0145] The procedure of Reference Example 25 was repeated, except that 17-cyclopropy»methyl-4.5a-epoxy- 
30 3,1 4p<iihydroxy-7a-methylarninorrK>rphinan and 17^ydoprcpylmethyW,5a-epco(y-3 f 14p<lihydroxy-7p-methyJami- 
nomorphinan were used Instead of 17-cyclopropylmethtf-4,5a-epo)cy^^ 4 
and 3-trrf luoromethoxycinnamoyl chloride was used instead of 3,4-dichlorophenylacetyt chloride, thereby preparing 1 7- 
cydcprocymethyW,5a-epcoty^ hydrochlo- 
ride 243 (yield: 68%) and 1 7-<^opropylmethyl-4 P 5a-epoxy-3, 1 4pKlirrydroxy-7p-(N-metrTyt-3-trrf luoromethoxycinnama- 
36 mido)morphinan hydrochloride 244 (yield: 71%). 

Compound 243 

[0146] 



45 




Mass (FAB) 

m/z571 ((M+H)+). 



72 



EP 0 663 401 B1 



Elementary analysis for 03-1 H33N2O5F3 • HCI 


Calculated: 
Found: 


C, 61.33; 
C, 61.55; 


H, 5.64; 
H. 5.69; 


N, 4.61; 
N, 4.44; 


F, 9.39; 
F. 9.22; 


CI, 5.84. 
a 5.90. 



to Compound 
[0147] 



15 



20 



OH j?* 




244 



25 Mass (FAB) 

m/z571((M+Hn. 



30 



Elementary analysis for H33N2O5F3 • HCI • 0.3H 2 O 



Calculated: 
Found: 



C, 60.79; 


H, 5.69; 


N, 4.57; 


F.9.31; 


C, 60.55; 


H, 5.75; 


N, 4.41; 


F, 9.42; 



a, 5.79. 

a, 5.92. 



40 



45 



50 



[Example 233] 

Opioid Activity Test Using an Extracted Guinea Pio Ileum Preparation 

[0148] A male Hartley guinea pig was used in this test After sacrificing the guinea pig and extracting the ileum, the 
lumen was washed with nutrient solution and only the longitudinal muscle was isolated. This longitudinal muscle was 
suspended in a Magnus tube filled with Krebes-Henseleit solution (NaC1 1 18 mM; KCI 4.7 mM; CaCI 2 2.5 mM; KH 2 P0 4 
1.2 mM; NaHCCXj 25 mM; MgS0 4 1 .2 mM; Glucose 1 0 mM) warmed to 37°C and ventilated with 5% carbon dioxide and 
95% oxygen. Electrical stimulus was performed at 0.1 Hz for 5.0 ms by means of ring-shaped platinum electrodes 
located above and below. Tissue contractions were recorded on a polygraph using an isometric transducer. 
[01 49] Initially, the test drug was cumulatively added to a concentration at which specimen contractions caused by 
electrical stimulus were suppressed by 50% to calculate the IC50 value. After adequately washing with nutrient solution 
and the contraction reaction stabilized, the u agonist, naloxone, or the k agonist norBNI, was added after which the test 
compound was again cumulatively added after roughly 20 minutes. The Ke value was calculated using the following cal- 
culation formula from the difference in the efficacies of both agonists. 

Ke o [Cone, of added agonistJ/flCso ratio - 1) 



ICgo ratio = IC^ in the presence of agonist/IC 50 in the absence of agonist 
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[Example 234] 

Opioid Activity Test Using an Extracted Mouse Vas Deferens Preparation 

5 [0150] A male ddy mouse was used in this test Trie vas deferens extracted from the animal was suspended in a 
Magnus tube filled with Krebes-Henselert solution (NaCI 118 mM; KCt 4.7 mM; CaCJ 2 2.5 mM; KH 2 P0 4 1.1 mM; 
NaHCQj 25 mM; Glucose 1 1 mM) warmed to 37°C and ventilated with 5% carbon dioxide and 95% oxygen. Electrical 
stimulus was performed at 0.1 Hz for 5.0 ms by means of ring-shaped platinum electrodes located above and below. 
Tissue contractions were recorded on a polygraph using an isometric transducer. 

10 [0151 J Initially, the test drug was cumulatively added to a concentration at which specimen contractions caused by 
electrical stimulus were suppressed by 50% to calculate the IC50 value. After adequately washing with nutrient solution 
and the contraction reaction stabilized, the ji agonist, naloxone, the b agonist, NTI, or the k agonist, norBNI, was added 
after which the test compound was again cumulatively added after roughly 20 minutes. The Ke value was calculated 
using the following calculation formula from the difference in the efficacies of both agonists. 

15 

Ke » [Cone, of added agonis^lC^ ratio - 1) 
ICgQ ratio = IC 50 in the presence of agonist/IC^ in the absence of agonist 

20 

[Example 235] 

Analgesic Activity Test Using the Acetic Acfrlrctured Writhing Method 

25 [0152] 5 week old ddy mice were used in this test After intraperitoneal administration of 0.1 ml of 0.6% aqueous 
acetic acid per 10 got body weight, the number of writhing reactions that occurred in 10 minutes starting 10 minutes 
after administration was evaluated for the indicator. The test drug was administered subcutaneously into the backs of 
the animate 15 minutes before administration of acetic acid. 

30 [Example 236) 

Evaluation of Diuretic Action 

[0153] 7-8 week old male Wistar rats were used in this test after prohibiting from drinking water for 1 hour before 
35 the start of testing. After discharging any urine accumulated in the bladder by gently stimulating the lower abdomens of 
the animals, the drug was administered subcutaneously. After 30 minutes, the animals were then forcibly given 20 ml/kg 
of physiological saline orally. The animals were placed in metabolic cages immediately after administration of the drug 
(2 animals/cage) and urine output for 5 hours after loading with physiological saline was measured. Drug efficacy was 
expressed in the form of those doses resulting in urine outputs of 200 and 500, respectively, when the urine output of a 
40 non-dosed group was taken to be 100. Those doses were expressed as the ED200 and ED^ values, respectively. 

[Example 237] 

Evaluatiqn pf Antitussive Action Using the Guipe^ Pjg Respiratory Trqct Sflnrufrtion Method 

45 

[0154] Male Hartley guinea pigs having body weights of 330-380 g were used in this test in groups of 5 animals 
each. The animals were immobilized in the supine position under mild anesthesia by intraperitoneal administration of 
15 mg/kg of sodium pentobarbital . An incision was made in the necks of the animals to expose the respiratory tract. A 
small hole was opened in the exposed respiratory tract, and stimulating hairs were inserted to a depth of roughly 3 cm 
50 and at an angle of 30 degrees to the respiratory tract through the opened hole to provide a stimulus to the inner wall of 
the respiratory tract. The animals were then examined for the presence of coughing. Only those animals that were reli- 
ably confirmed to demonstrate coughing were used in further testing. The test drug was administered subcutaneously, 
and stimuli were provided two times each 15, 30, 60 and 120 minutes after administration. The test drug was consid- 
ered to be effective when the animal did not cough after both stimulations. 

55 
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[Example 238] 

Cultured Nerve Cell Protective Action Aoainst Glutamic Acid Toxicity 

5 [0155] When blood flow to the brain is temporarily interrupted due to transient cerebral ischemia, hypoglycemia, 
hypoxia or trauma, delayed neuronal death is known to be induced [T. Kirino, Brain Research, 239, 57 (1982)]. One of 
the possible causes of this nerve cell disorder is believed to be analeptic toxicity caused by analeptic neurotransmitters 
such as glutamic acid released in excess accompanying ischemia [S.M. Rotherman and J.W. Olney. Trends in N euro- 
science, 10, 299 (1987)]. Compounds that protect nerve cells from this cytotoxicity caused by glutamic acid are consid- 

10 ered to be promising tor use as preventive and therapeutic agents for ischemic brain disorders, brain nerve cell 
disorders and dementia which are problems that the present invention is attempting to solve. The procedure described 
below was performed as a means of evaluating this protective action in vitro. 

[0156] Fetuses were removed from the abdomens of female Wistar rats on days 18-19 of pregnancy under sterile 
conditions, and their brains were extracted after opening the skull. The brains were placed in ice-cooled L-15 medium 

15 and the cerebral cortex was isolated microscopically. After preparing thin sections of the cerebral cortex from the brains 
of roughly 30 fetuses, the thin sections were suspended in 10 ml of 0.25% trypsin and 02 ml of 0.01% DNAase and 
cultured for 30 minutes at 37°C. Next, 2 ml of serum were added followed immediately by centrifuging for 2 minutes at 
1 200 rpm after which the sediment was isolated. 7 ml of DF medium (containing 20 nM of transferrin, 5 ug/ml of insulin, 
20 nM of progesterone, 60 nM of selenrte, 50 U/mJ of penicillin and 50 U/ml of streptomycin added to a mixture of equal 

20 volumes of Dulbecco's modified Eagle medium and F-12 medium) was added to this sediment after which a cell sus- 
pension was obtained by repeating pipetting 20 times with a 10 ml plastic pipette. Moreover, isolated cells were 
removed by filtering with Nylon mesh (pore size: 43 urn). The resulting isolated cells were diluted with DF medium to a 
concentration of 6.0 x 10 s cells/ml. 500 pi aiiquots of these diluted cells were then placed on a 48-hole culture plate pre- 
coated with polizine followed by cuituring for 1 day at 37°C in the presence of 5% CO^. The medium was replaced with 

25 fresh DF medium on the second day and 1 0 pi aiiquots of 0.5 M glutamic acid solution dissolved in distilled water were 
added to each hole (resulting in a final glutamic acid concentration of 10 mM). This was followed by additional cuituring 
for 24 hours at 37°C in the presence of 5% C0 2 . The test compounds were dissolved in distilled water, 10% DMSO, 
100% DMSO or 1 0% methanol, and 5 p\ aiiquots were added to each hole immediately before addition of glutamic acid. 
The enzyme activity of lactate dehydrogenase (LDH) that leaks into the medium from cells that have been damaged 

30 was measured as the indicator of nerve cell damage. The amount of leaked LDH was measured according to the 
respective concentrations of each test compound, and the dose reaction curve was determined according to the mod- 
ified Cochrane- Arm itige method. The 50% effective doses (ED50) were then determined for each test compound from 
this curve. 

35 [Example 239] 

Delayed Neuronal Death Protective Action 

[01 57] Those compounds that provide protection from and suppress delayed neuronal death described in Example 
40 238 are considered to be promising as preventive and therapeutic agents for ischemic brain disorders, brain nerve cell 
disorders and dementia, which are problems that the present invention is attempting to solve. The pharmacological 
activity of the compounds of the present invention was evaluated in the manner below using gerbils for the animal 
model. 

[0158] A midline incision was made in gerbils having body weights of 50-70 g under ether anesthesia. Blood flow 
45 through the carotid arteries on both sides was interrupted to create an ischemic state by ligating the vessels for 5 min- 
utes. The test compound was administered subcutaneously either 30 minutes or 1 hour prior to ligation ischemia, and 
the rectal temperature of the animals was controlled to 37±2°C using a heating pad or heater starting 5 minutes before 
to 30 minutes after ligation ischemia. 1 week after ligation, 4% neutral buffered formalin was perfused from the heart 
throughout the body followed by extraction of the brain. After post-fixing the extracted brain in the same solution, the 
50 tissue was prepared into sections after embedding in paraffin. The sections were stained with hematoxylin and eosin 
stain, and the number of nerve cells in the region of the hippocampus CA1 over a width of 1 mm to the left and right was 
counted. The total number of nerve cells on the right and left sides was then used for evaluation. 

Industrial Applicability 

55 

[01 59] As a result of in vitro and in vivo tests of activity, the compounds of the present invention were found to have 
strong analgesic diuretic and antitussive action as K-agonists. On the other hand, since these compounds also dem- 
onstrated excellent protective effects against brain nerve cell necrosis, they can also be expected to be able to be used 
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as brain cell protectors such as preventive and therapeutic agents tor ischemic brain disorders and dementia based on 
damage to brain nerve ceils. Moreover, based on the properties of K-agonists, the compounds of the present invention 
can also be used as hypotensives and sedatives. What is more, it was also found that agonists highly selective for 6 
receptors are also included in the compounds of the present invention, thus suggesting the possibility of their use as 
5 immunoenhancers and anti-HIV agents. 

Claims 

1 . A morphinan derivative represented by the general formula (1) below or a pharmaceutical^ acceptable acid addition 
10 salt thereof; 



15 



20 



25 




[wherein, represents a single or double bond; 

30 

R 1 represents a C^s alky) group, a C4.7 cycloalkylalkyl groups a C5.7 cycloalkenylalkyl group, a C$_ 12 aryl 
group, a C^. aralkyl group, a C4.7 alkenyl group, an allyl group, a furan^-yl-C^s alkyl group or a thiophen-2- 
vl-C^s alkyl group; 

35 R 2 represents a hydrogen atom, a hydroxy group, a C^s alkoocy group, or an alkanoyioxy group having up to 5 

carbon atoms; 

R 3 represents -A-B-R 11 [wherein A is -N(R 12 )C<=Y)-, -N(R 12 )C(=Y)Z-, -N(R 12 )- or -N(R 12 )S02- (wherein Y and 
Z each independently represent N(R 12 ), S or O, R 12 represents a hydrogen atom, a straight chain or branched 

40 chain C V5 alkyl group or a C6_ 12 aryl group), B represents a valence bond, a straight chain or branched chain 

&M4 alkylene group [which may be substituted with at least one type of substituent group selected from a Ci_ 
5 alkoxy group; an alkanoyioxy group having up to 5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nitro group, a cyano group, a trrf luoromethy! group and a phenoxy group, and wherein 
from 1 to 3 methylene group(s) may be replaced with carbonyl group(s)], a straight chain or branched chain 

45 acyclic unsaturated C2.14 hydrocarbon and including 1 to 3 double bond(s) and/or triple bond(s) [which may be 

substituted with at least one type of substituent group selected from a C 15 alkoocy group, an alkanoyioxy group 
having up to 5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, iocfine, an amino group, a nitro 
group, a cyano group, a trrf luoromethyl group and a phenoxy group, and wherein 1 to 3 methylene group(s) may 
be replaced with carbonyl group(s)], or a straight chain or branched chain saturated or unsaturated C-,.^ 

so hydrocarbon group containing from 1 to 5 of at least one type of bond selected from a thioether bond, ether 

bond and amino bond [wherein no hetero atom is bonded directly to A, and 1 to 3 methylene group(s) may be 
replaced with carbonyl group(s)]; and R 11 represents a hydrogen atom, a nitro group, fluorine, chlorine, bro- 
mine, iodine or an organic group having the basic skeleton group A shown below: 

55 
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(which may be substituted with at least one type of substituent group selected from a Ct. 5 alkyl group, a C^ 5 
aJkoxy group, an alkanoytoxy group having up to 5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nrtro group, a cyano group, an isothiocyanato group, a trrfluoromethyl group, a trrf- 
luoromethoxy group and a methylenedioxy group); 

m is an integer from 1 to 10, which may be selected as desired within the range of the number of hydrogen 
atoms that can bond with carbon chain W, and each R 3 may be identical with or different from each other R 3 in 
the case of m being equal to 2 or more; 

R 4 represents -A-B-R 1 1 (wherein A, B and R 1 1 are as defined above), with the proviso that A may alternatively 
be a valence bond; 

R 7 represents a hydrogen atom, a hydroxy group, fluorine, chlorine, bromine, iodine, an crime group, a C^, 5 
alkyl group (which may be substituted with a hydroxy group), an alkanoyl group having up to 5 carbon atom or 
a carbonyl group; 

R 8 represents a hydrogen atom, a alkyl group, a cyano group, -COOH, an alkylamtdo group having up to 
5 carbon atoms or a carbonyl group; 

R 9 represents a hydrogen atom, a hydroxy group, fluorine, chlorine, bromine, iodine or a carbonyl group; 

R 10 represents a hydrogen atom, a hydroxy group, fluorine, chlorine, bromine, iodine, -SO3H, -OSO3H, a nttro 
group, an amino group, a alkyl group, an alkanoyl group having up to 5 carbon atoms, an alkanoyloxy 
group having up to 5 carbon atoms or a (^.5 alkoxy group; 

n represents an integer from 1 to 3; 

W represents a C2-5 alkyl ene group or an unsaturated C2-5 hydrocarbon group; 

and, the general formula (I) includes the (+) form. (-) form and (±) form]; 

with the proviso that when the compound is represented by the general formula (l-E): 
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5 



10 




(I-E) 



(wherein, * * * represents a double bond or single bond, R 1 , R 2 , R 3 , R 4 ', R 7 , R 8 , R 9 and R 10 are as defined 
above, and the general formula (l-E) includes the (+) form, (-) form and (±) form)), at least one of R 7 , R 8 and 
20 R 9 is a substituent group other than a hydrogen atom. 

2. A morphinan derivative according to claim 1 , or its pharmaceutical ly acceptable acid addition salt, represented by 
the general formula (l-A): 



25 



30 



35 




40 

[wherein, represents a double bond or single bond. R\ R 2 , R 3 , R 4 , R 7 , R 8 , R 9 , R 10 , m, and n are as defined 
in claim 1 and general formula (l-A) includes the (+) form, (-) form and ± form]. 

3. A morphinan derivative according to daim 1 or claim 2, wherein R 2 is a hydrogen atom or a hydroxy, methyl, ethyl, 
45 propyl, methaxy or acetaxy group. 

4. A pharmaceutical composition comprising a morphinan derivative according to any preceding claim, or its pharma- 
ceutical^ acceptable acid addition salt, as an active ingredient, and a pharmaceuticaJly acceptable excrpient 

so 5. A morphinan derivative according to any one of claims 1 to 3 for use as a medicament. 

6. Use, for the manufacture of a medicament for administration as an analgesic, of a morphinan derivative according 
to any one of claims 1 to 3, or its pharmaceuticaJly acceptable acid addition salt 

55 7. Use, for the manufacture of a medicament for administration as a diuretic, of a morphinan derivative according to 
any one of claims 1 to 3, or its pharmaceutical ly acceptable acid addition salt. 

8. Use, for the manufacture of a medicament for administration as an antitussive, of a morphinan derivative according 
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to any one of claims 1 to 3, or its pharmaceutically acceptable acid addition salt. 

9. Use, for the manufacture of a medicament for administration as a cerebro-neuroprotective agent, of a morphinan 
derivative according to any one of claims 1 to 3, or its pharmaceutically acceptable acid addition salt. 

PatentansprOche 

1 . Morphinan-Derivat der nachstehenden ailgemeinen Forme! (I) oder ein pharmazeutisch vertrdgliches Sdureadditi- 
onssalz davon 




[worin eine Einfach- oder Doppelbindung ist, 

R 1 eine C^-Alkylgruppe. eine C^y-Cyctoalkytalkyigruppe, eine C5_ r Cycloalkenylalkylgruppe, eine Ce. 12 - 
Arylgruppe, eine C^-Aralkylgruppe, eine C^-AWenylgruppe, eine Allylgruppe. eine Furan^-yl-Cvs- 
alkylgruppe oder eine Thiophen-2-yl-C-i . 5 -alkylgruppe ist, 

R 2 ein Wasserstoffatom, eine Hydroxylgruppe, eine C^-Alkoxygruppe Oder eine Alkanoyloxygruppe mit bis zu 

5I/.LI nni-l nttn I m inn r in 
t\Onienstonatomen ist, 

R 3 -A-B-R 11 darstellt [worin A -N(R 12 )C(=Y)-, -N(R 12 )C(=Y)Z-, -N(R 12 >- oder -N(R 12 )SCV ist (worin Y und Z 
jeweils unabhdngig N(R 12 ), S oder O sind, R 12 ein Wasserstoffatom, eine geradkettige oder verzweigte C-,. 5 - 
Alkyigruppe oder eine C^ 12 -Ary1gruppe ist), B eine Valenzbindung, eine geradkettige Oder verzweigte Cj.nr 
Alkylengruppe [die mit mind est ens einem Typ einer Substituentengruppe substrtuiert sein kam, der a us einer 
Cj.s-Alkoxygruppe, einer Alkanoyloxygruppe mit bis zu 5 Kohlenstoffatomen, einer Hydroxylgruppe, Ruor, 
Chlor, Brom, lod, einer Aminogruppe, einer Nitrogruppe, einer Cyanogoppe, einer Trifluormethylgruppe und 
einer Phenoxygruppe ausgewdhlt ist und wobei 1 bis 3 Methyl engruppen durch Carbonylgruppen ersetzt sein 
kOrmen], an geradkettiger oder verzweigter acydischer, ungesftttigter C^. 14 -Koh!enwasserstoff, der 1 bis 3 
Doppelbindungen und/oder Dreifachbindungen einschlieBt [der mit mtndestens einem Typ einer Substituen- 
tengruppe substrtuiert sein kartn, der aus einer C^-Alkoxygruppe, einer Alkanoyloxygruppe mit bis zu 5 Koh- 
lenstoffatomen, einer Hydroxylgruppe, Fluor, Chlor, Brom, lod, einer Aminogruppe, einer Nrtrogrippe, einer 
Cyanogruppe, einer Trifluormethytgruppe und einer Phencwygruppe ausgewfthlt ist, und wobei 1 bis 3 Methy- 
lengruppen durch Carbonylgruppen ersetzt sein kOnnen], oder eine geradkettige oder verzweigte, gesattigte 
oder ungesdttigte . -j 4 - KoWenwasserstoffgruppe ist, die 1 bis 5 von mindestens einem Bindungstyp enthait, 
der aus einer Thioetherbindung, einer Etherbindung und einer Arninobindung ausgewfthlt ist [wobei kein Hete- 
roatom direkt an A gebunden ist, und 1 bis 3 Methytengruppen durch CarbonytgrLppen ersetzt sein kOnnen], 
und R 11 ein Wasserstoffatom, eine Nitrognppe, Ruor, Chlor, Brom, lod oder eine organ ische Grippe mit der 
nachfolgend gezeigten Grundgerustgnppe A darstellt: 
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(die mrt mindestens einem Typ einer Substituentengruppe substrtuiert sein kann, der aus einer C^-Alkyl- 
gruppe. einer C^s-Alkoxygruppe, einer Alkanoyloxygruppe mit bis zu 5 Kbhlenstoffatomen. einer Hydroxyl- 
gruppe, Ruor, Chlor, Brom, rod, einer Aminogruppe, einer Nitrogruppe, einer Cyanogruppe, einer 
Isothiocyanatgruppe, einer Trrfluormethylgruppe, einer Trifluormethoxygruppe und einer Methylendioxygruppe 
ausgewahft ist), 

m eine ganze Zahl von 1 bis 10 ist, die je nach Bedarf aus dam Bereich der Anzahl der Wasserstofratome aus- 
gewahtt sein kann, die mit der Kohlenstoffkette W verbunden sein kflnnen, und jedes R 3 mit dem anderen R 3 
identisch oder davon verschieden sein Kann, falls m 2 Oder mehr betragt 

R 4 -A-B-R 11 darsteM (wobei A, B und R 11 wie vorstehend definiert and), vorausgesetzt, daB A alternativ eine 
Valenzbindung sein kann, 

R 7 ein Wasserstoffatom, eine Hydroxylgruppe, Ruor, CMor, Brom, lod, eine Oximgruppe, eine C^-Alky!- 
gruppe (die mit einer Hydroxylgruppe substituiert sein kann), eine Alkanoylgruppe mit bis zu 5 Kbhlenstoffato- 
men oder eine Carbonylgruppe darstellt 

R 8 ein Wasserstoffatom, eine C v5 -Alkytgruppe, eine Cyanogruppe, -COOH, eine AJkyfamidogruppe mit bis zu 
5 Kohlenstoffatomen oder eine Carbonylgruppe ist 

R 9 ein Wasserstoffatom, eine Hydroxylgruppe, Ruor, Chlor, Brom, lod oder eine Carbonylgruppe darstellt 

R 10 ein Wasserstoffatom, eine Hydroxylgruppe, Ruor, Chlor, Brom, lod, -S0 3 H, -OSO3H, eine Nitrogruppe, 
eine Aminogruppe, eine Cvs-Alkytgruppe, eine Alkanoylgruppe mrt bis zu 5 Kbhlenstoffatomen, eine Alkanoy- 
loxygruppe mit bis zu 5 Kbhlenstoffatomen oder eine C^-Alkoxygruppe ist, 

n eine ganze Zahl von 1 bis 3 ist, 

W eine C^s-Alkylengruppe oder ein ungesattigter C^s-Kohlenwasserstoffrest ist. 
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und die allgemeine Formel (I) die (+)-Fbrm, die (-)-Form und die (±)-Fdrm einschlieBf|, 



unter der Voraussetzung, daB, falls die Verbindung durch die allgemeinen Formel (l-E) 




(I-E) 



dargestelit wird (worin * * * eine Doppelbindung oder eine Einfachbindung ist. R 1 , R 2 , R 3 , R 4 , R 7 , R 8 R 9 und 
R 10 wie vorstehend definiert sind und die allgemeine Formel (l-E) die (+)-Form. die (-)-Fbrm und die (±)-Fdrm 
einscMieBt)), mindestens einer der Reste R 7 , R 8 und R 9 eine von einem Wasserstoffatom verschiedene Sub- 
stutientengruppe ist 

2. Morphinan-Derivat nach Anspruch 1 Oder dessen pharmazeutisch vertrflgJiches Saureadditionssalz der allgemei- 
nen Formel (l-A): 



[worin eine Doppelbindung oder eine Einfachbindung ist, R 1 , R 2 , R 3 , R 4 , R 7 R 8 , R 9 R 10 t m und n wie in 
Anspruch 1 definiert sind und die allgemeine Formel (l-A) die (+)-Fbrm, die (-)-Form und die (±)-Form einschlieBt]. 

3. Morphinan-Derivat nach Anspruch 1 oder Anspruch 2, wobei R 2 ein Wasserstoffatom oder eine Hydroxy!-, Methyi- 
, Ethyl-, Propyl-, Methoxy- oder Acetaxygruppe ist. 

4. Pharmazeutische Zusammensetzung, die ein Morphinan-Derivat nach einem der vorstehenden AnsprQche oder 
dessen pharmazeutisch vertragliches Sfiureadditionssalz als Wirkstoff und einen pharmazeutisch vertraglichen 
Arzneimittertrager umfaBt 

5. Morphinan-Derivat nach einem der AnsprQche 1 bis 3 fur die Verwendung als Medikament 

6. Verwendung eines Morphinan-Derivats nach einem der AnsprQche 1 bis 3 oder dessen pharmazeutisch vertragli- 
chen Sdureadditionssalzes zur Herstellung eines Medikamentes fur die Verabreichung als Schmerzmrttel. 




m 
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7. Verwendung eines Morphinan-Derivats nach einem der Anspruche 1 bis 3 Oder dessert pharmazeutisch vertr&gli- 
chen Sflureaddrtionssalzes zur Herstellung eines Medikamentes for die Verabreichung als Diuretikum. 

8. Verwendung eines McxphinarvDerivats nach einem der Anspruche 1 bis 3 oder dessen pharmazeutisch vertrdgli- 
chen Sflureaddrtionssalzes zur Herstellung eines Medikamentes for die Verabreichung als Hustenmittel. 

9. Verwendung eines Morphinan-Derivats nach einem der Anspruche 1 bis 3 oder dessen pharmazeutisch vertragli- 
chen Saureadcf tionssalzes zur Herstellung eines Medikamentes fur die Verabreichung als Gehimnervenschutzmit- 
tel. 

Revendications 

1 . D6riv6 de morphinane repr6serrt6 par la tormule g6n6raie (I) ci-dessous, ou sel d'addition acide phar macologique- 
ment acceptable de ceJuka: 




[dans laquelle, ~ reprdsente une simple liaison ou une double liaison: 

R 1 reprdsente un groupe alkyle en C^, un groupe cycloalkylalkyle en C4.7, un groupe cycloalcdnylalkyle en 
G5.7, un groupe aryte en C6.12. un S^oupe aralkyle en C7.-13, un groupe alc6nyle en C4.7, un groupe allyle, un 
groupe furan-2-yl -{alkyle en 6^5) ou un groupe thioph6n-2-yl-(alkyle en 

R 2 reprdsente un atome d'hydrogene, un groupe hydroxy, un groupe alcoxy en C1.5 ou un groupe alcanoyloxy 
comportant jusqu'd 5 atomes de carbon e; 

R 3 reprdsente -A-B-R 1 1 [dans laquelle A est -N(R 12 )C(=Y)-, -N(R 12 )C(=Y)Z-, -N(R 12 )- ou -N(R 12 )SOfc- (ou Y et 
Z reprdserrtent chacun independamment N(R 12 ), S ou O, R 12 repr6sente un atome tfhydrogdne, un groupe 
alkyle en 6 chaTne lin^aire ou ramiftee ou un groupe aryle en C^J, B reprdsente une liaison de valence, 
un groupe aikyidne en C 1>4 k chaTne Iin6aire ou ramrftee [qui peut dtre substrtud par au moins un type de 
groupe substrtuarrt choisi par mi un groupe alcoxy en un groupe alcanoyloxy comportant jusqu'd 5 atomes 
de carbone, un groupe hydroxy, un atome de f luor, chlore, brome, iode, un groupe amino, un groupe nitro, un 
groupe cyano, un groupe trrftiwrom&hyle et un groupe ph6naxy, et dans laquelle de 1 A3 groupe(s) m£thyl&ne 
peuvent dtre remplacfe par un ou des groupe(s) carbonyle], un hydrocarbure acyclique insatur6 en C2. 14 & 
chaTne lindaire ou ramifiee comportant 1 k 3 doublets) liaison(s) et/ou triples liaison(s) [qui peut dtre substrtu6 
par au moins un type de groupe substituant choisi parmi un groupe alcoxy en C^, un groupe alcanoyloxy 
comportant jusqu'& 5 atomes de carbone, un groupe hydroxy, un atome de ftuor, chlore, brome. iode, un 
groupe amino, un groupe nitro, un groupe cyano, un groupe trifluaromdthyle et un groupe phenoxy, et dans 
laquelle 1 & 3 groupe(s) methylene peuvent dtre remplac6(s) par un ou des groupe(s) carbonyle], ou un groupe 
hydrocarbon^ en C V1 4 , saturd ou insaturd, & chaTne lineaire ou ramif i6e, contenant de 1 & 5 d'au moins un type 
de liaison choisi parmi une liaison thiodther, une liaison dther et une liaison amino [dans laquelle aucun h£te- 
roatome n'est fixd directement sur A, et 1 a 3 groupe(s) mdthyldne peuvent dtre remplacds par un ou des 
groupe(s) carbonyle]; et R 11 reprdsente un atome dtrydrog&ne, un groupe nitro, un atome de fluor, chlore, 
brome, iode ou un groupe organique possedant le groupe squelette de base A indiqud ci-dessous. 
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(qui peut etre substitue par au moins un type de groupe substituant choisi parmi un groupe alkyie en C<\_$, un 
groupe alcaxy en C^. 5 , un groupe ateanoylcxy comportant jusqu'a 5 atomes de carbone, un groupe hydroxy, 
un atome de f luor, chlore, brome, iode, un groupe amino, un groupe nitro, un groupe cyano, un groupe isothio- 
cyanato, un groupe trrf luoromethyle, un groupe trrf luoromethoxy et un groupe methytenedioxy); 
m est un nombre errtier de 1 a 10, qui peut etre choisi selon les souhaits dans la gamme du nombre d'atomes 
de carbone pouvant selier avec la chaTne carbonee W, et chaque R 3 peut etre identique ou different des autres 
R 3 dans le cas ou m est egal a 2 ou plus; 

R 4 represente -A-B-R 11 (dans laquelle A, B et R 11 sorrt tels que definis ci-dessus), a condition que A puisse 
en variants etre une liaison de valence; 

R 7 represente un atome d'hydrogene, un groupe hydroxy, un atome de fluor, chlore, brome, iode, un groupe 
oxime, un groupe alkyie en Cj.j (qui peut etre substitue par un groupe hydroxy), un groupe alcanoyle compor- 
tant jusqu'a 5 atonies de carbone ou un groupe carbonyle; 

R 8 represente un atome d'hydrogene, un groupe alkyie en C^s, un groupe cyano, -COOH, un groupe alkyla- 
mido comportant jusqu'a 5 atomes de carbone ou un groupe carbonyle; 

R 9 represente un atome d'hydrogene. un groupe hydroxy, un atome de fluor, chlore, brome, iode ou un groupe 
carbonyle; 

R 10 represente un atome d'hydrogene, un groupe hydroxy, un atome de fluor, chlore, brome, iode, -SO3H, - 
OSO3K un groupe nitro, un groupe amino, un groupe alkyie en ^.5, un groupe alcanoyle comportant jusqu'a 
5 atomes de carbone, un groupe alcanoyloxy comportant jusqu'a 5 atomes de carbone ou un groupe alcoxy 
en 0,-5; 

n represente un nombre errtier de 1 a 3; 

W represente un groupe alkylene en C 2 - 5 ou un groupe hydrocarbons en C2.5 insature; 

et la formuJe generate (1) inclut la forme (+), la forme (-) et la forme (±)J; 

a la condition que, lorsque le compose est represente par la formuie generate (l-E): 
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5 



10 




(dans laquelle, ~ repr6sente une double liaison ou una liaison simple, R 1 , R 2 , R 3 , R 4 , R 7 , R 8 , R 9 et R 10 sont 
tels que d6f inis ci-dessus, et la formule g$n6rale (l-E) inciut la forme (+), la forme (-) et la forme (±)), au moins 
un des radicaux R 7 , R 8 et R 9 est un groupe substituant autre qu'un atome dtiydrog^ne. 

20 2. D6riv6 de rnorphinane sefon la revendication 1, ou son seJ d'addrtion acide pharmaceutiquement acceptable, 
repr6sent6 par la formule g6n6rale (l-A): 



25 



30 



36 




[dans laquelle, ~ represente une double liaison ou une liaison simple, R 1 , R 2 , R 3 , R 4 , R 7 , R 8 , R 9 et R 10 , m, et n 
sont tele que d6f inis dans la revendication 1 , et la formuJe g6n6rale (l-A) engtobe la forme (+), la forme (-) et la 
40 forme (±)]. 

3. D6riv6 de rnorphinane selon la revendication 1 ou la revendication 2, dans laquelle R 2 est un atome dTiydrog&ne 
ou un groupe hydroxy, mfthyte, 6thyte, propyl e, m§thoxy ou acetoxy. 

45 4. Composition pharmaceutique comprenant un d£riv6 de rnorphinane selon Tune quelconque des revendications 
pr6c6dentes, ou un set d'addrtion d'acide pharmaceutiquement acceptable de celui-ci, corrnne principe actif. et un 
excipient pharmaceutiquement acceptable. 

5. D§riv6 de rnorphinane selon Tune quelconque des revendications 1 & 3 pour une utilisation en tant que m6dfca- 
so ment. 

6. Utilisation, pour la fabrication d'un medicament pour administration en tant qu'analggsique, d un d6riv6 de rnorphi- 
nane selon Tune quelconque des revendications 1 & 3, ou de son sel d'addrtion acide pharmaceutiquement accep- 
table. 

55 

7. Utilisation, pour la fabrication d'un medicament pour administration en tant que diur&ique. d'un d6riv6 de rnorphi- 
nane selon l'une quelconque des revendications 1 ft 3. ou de son sel d'addrtion acide pharmaceutiquement accep- 
table 
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8. Utilisation, pour la fabrication d un medicament pour administration en tant qu'antitusstf. d'un derive de morphinane 
seton Tune quelconque des revendications 1 a. 3. ou de son sei d'addition acide pharmaceutiquement acceptable. 

9. Utilisation, pour la fabrication d'un medicament d administrer en tant qu'agent cerebro-neuroprotecteur, d'un derive 
de morphinane selon I'une quelconque des revendications 1 & 3, ou de son sel d'adcGtion d'aride pharmaceutique- 
ment acceptable. 
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